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Mporpammy avcumnnuHbl paspabotan(a)(n) ooueHT, K.H. 3ustanHosa A.b. Kadenpa
HeopraHM4yeckom xuMmnm Xmmumyecknin MHCTUTyT nM. A.M. Bytneposa , Anna.Ziyatdinova@kpfu.ru ;
cTapwwun npenogaearens, K.H. irHatbesa K.A. Kadpenpa HeopraHnyeckom xummm XvMnU4eCcKui
nHCTUTYT UM. A.M. ByTtneposa , Klara.lgnatyeva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensmun ocBoeHms oncumnamHbl Obwas u HeopraHMyeckas xmmMms sSiBRSOTCS : OOPMUPOBaHKE Y
CTYAEHTOB MOHSATUIA O TEOPETUYECKMX OCHOBAX 3TOM Hay4YHOW ANCUMUMVHBI, €8 0CODEHHOCTSX, CBSA3U
C ApYrMMmn HayKamu 1 ee NpakTU4eckon 3Ha4MMocTu. B pe3ynbTaTe ocBOE-HMS OaHHON ANCLUMMAVHBI
LONXHbI 6bITb CPOPMMPOBAHbI COBPEMEHHbIE NMPEACTABNEHMS O CTPOE-HUM aToMa 1 XMMUYECKOA
cesi3n. Obyyatowmecs AOMKHbI MONy4YMTb NpeacTaBneHne o6 sHepreTnke N KUHETUKE XMMNYECKMX
NPOLIECCOB, TEOPETUHECKMX OCHOBAX OKUC/TNTENIbHO-BOCCTAHOBUTESbHBIX PeaKUUii U XMMmm
KOMMIEKCHbIX COeaNHEHNIA, 06 OCHOBHbIX 3aKOHOMEPHOCTSIX MPOTEKaHMS peakumnii B pactsopax. Ha
OCHOBE MOJNy4YeHHbIX TEOPETUYECKUX NPELCTaBNEeHNn 0byyatoWwmecst LONXHbl YMETb aHaNN3npPoBaThb
CBOICTBA 9NEMEHTOB U NX COEAMHEHWNIA, NONYYNTb HABBIK NPOrHO3UPOBAHNS CTPOEHUS U CBOWCTB
MPOCTbIX M KOMMIEKCHbIX COEAMHEHWA

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucumnnmHa BkntodeHa B pasnen " b2.5.4 ObwenpodeccnoHanbHblii
obpasosaTtenbHol nporpammbl 021900.62 MoyBoBEeAEHNE M OTHOCKTCS K 6A30BOWA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaetcs Ha 1 Kypce, 1 cemecTp.

MaTemMaTU4YeCKUin N eCTECTBEHHO-HayuYHbI Lk, 6a3oBas yacTb b2.64. OcBanBaeTcs Ha NepBoM
Kypce B nepBom cemectpe. Obyyatrowmincs LONXKEH 3HaTb XMMUIO B Npeenax WKobHON NporpamMmbl.
Heobxoauma ons ocBoeHMs cneayowmx aucumnimi "Xumms noys”, "MoysoBeneHne", "XuMmyeckunii
aHanms rno4ys"

OCHOBHOWM

3. KomneTteHuumn obyuarowterocsi, popMmupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucpposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
OK-3 nprobpeTaeT HOBble 3HAHMS U POPMUPYET CYXOEHUS MO
(oéméK NBTYPHbIE Hay4HbIM, COLMaNbHbIM 1 OPYrM npobnemMam, Crosnb3ys
ynbTy COBpeMeHHble 0bpasoBaTenbHble 1 MHEPOPMALMOHHbIE

KOoMreTeHuun)

TEXHONOrnn

MCMonb3yeT B NO3HABATENbHON U NPOJIECCHMOHANBbHOM
OK-6 nestenbHocTn 6a30Bble 3HaHMSA B 06n1acT MaTeMatukm u
(0bLweKynbTypHbIE €CTECTBEHHbIX HaykK, NPUMEHSIeT MeTOAbl MaTeEMaTNYeCKoro
KOMMeTeHuunn) aHanu-3a v MoLennpPoBaHns, TEOPETNYECKOrO U

SKCMepMEeHTanbHOro nccnenoBaHu
MK-15 cnocobeH 3KcrnnyaTMpoBaTb COBPEMEHHYIO annapaTypy u
(npodbeccmoHanbHble obopynoBaHve 41 BbIMNOMHE-HUS HAYYHO-UCCNen0BaTENbCKUX
KOMMNEeTeHL M) nonesbIx U nabopaTopHbix Bronornyeckmx paboTt
AK-4 LEMOHCTPUPYET 3HaHNE MNPUHLMUNOB KNETOYHOW OpraHm3aumnm
(NPOECCHOHANbHBIE 6ronornyecknx 06 bEKTOB, BMOPUINYECKUX 1 BUOXMMUYECKNX
KOFI?M'IeTeHLI,I/II/I) OCHOB, MEMOPAHHbIX MPOLECCOB M MONEKYNSIPHBIX MEXaHN3MOB

XN3HEeOeaTenbHOCTH
AK-5 NPUMEHSET COBPEMEHHbIE 9KCNEPUMEHTANbHbIE METObI

Tbl C BronornyecknMm o6 bekTamm B NONEBbLIX

(NMpodpeccmoHanbHble pago ¢ Guonoruec obbekTa 6 one o
KOMMETEHLIN) nabopaTopHbIX YCOBUSIX, HaBbIKM PAGOTbI C COBPEMEHHON

annapaTypoi

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B0 VHUBEPCHTET

CTpaHV“J.a 3 13 28. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

nonb3yeTcsd COBpEMEHHbIMMN METOAaMIN 06p&160TKI/|, aHanm3a u

Lncpp komneteHLUN

MK-19. > : I
MHTE3a NOoNeBoi 1 Nabo-paTopHON BUONOrMYecKom

(POheccuoanshsle aHOFJCE;?’;::”[<’=lL(l)VII/? EeMOHigompaeipsHoaHSe% OI/IHLIEﬁOCI;

KOMMeTEHLMN) P : pvpy p

COCTaBNEeHUA HA-Y4HO-TEXHNYECKUX MPOEKTOB N OTHETOB

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- NOHNMATb OCHOBHbIE 3aKOHbl XUMUN N UX 3HAYEHWNE, PO/Ib XUMNYECKNX 3NTIEMEHTOB B Bronorm4yecknx
npoueccax. obwwue 3aKOHOMEPHOCTU NPOTEKAHNA XUMNUYECKNX peakLunii B pacTesopax 1 Tsepaom
pase, OCHOBbl XUMNYECKOW TEPMOANHAMUKNA U KUHETUKW;

2. NONXEH yMeTb:

- obnapatb TeopeTn4eCknMmMm 3HaHnAaMmM o CTpoeHm atoMoB BeleCTBa, npupoae XUMUYECKOW CBA3N,
nepnogn4eCckom 3akKoHe, NSMEHEHUAX CBOWCTB 3/1IEMEHTOB ne-pmo,umquKoM CNCTEMbI, OCHOBax
TepMoanHaMukn, KNHETUKK, NpoueccoB B pac-TBopax, CTPOEHNN KOMMJTIEKCHbIX COeOVHEHNNA;

3. OONXEeH BnageTb:

- OPVEHTUPOBATLCS B OCHOBHbIX MOHATUSX XMW, CBONCTBAX 3NIEMEHTOB- HEMETANIOB U METAN/IOB
rpynn NepuoanNYecKo CMCTEMbI 1 UX BUONOrMYeCKor ponu;

- np|/|o6peCT|/| HaBblK/ COCTaBJIEHNA XUMNYECKUX ypaBHeHvu7|, pelweHns 3ana-, 06 BbSICHEHNSI CBOWCTB
9N1IEMEHTOB U NX COEANHEHNI HA OCHOBE 3aKOHOB XUMUN, npoBOAONTb XMMNYECKMNEe SKCNepnMeHTbl 1
0O BSACHSATH npouncxonodauwne saBneHus.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- BnaneHne oCHOBHbIMM 3aKOHaMK 0BOLWER XMW, TOTOBHOCTb MHTEPMNPENMPOBaTb 3aKOHOMEPHOCTU
B U3MEHEHNWN CBONCTB 3/1IEMEHTOB B CBSI3M C X 3NIEKTPOHHLIM CTPOEHMEM (MONIOXEHNEM B
NnepnoanyYeckon cucTeme). MPOrHO3MpPoBaTh CBOMCTBA BEWECTB HA NpUMepe OOHOTUMHbIX
COeaNHEHWA, cnocobHOCTb aHanM3npoBaTh pPe-3yNbTaThl 3KCNepUMeHTa 1 oenatb 060CHOBaHHbIE
NPOrHOCTUYECKNE BbIBOIbI.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs JOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gucUUNIUHbI/MOAYNS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME
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Buabl n yachbl
Pasgen ayauTopHow paborbl,
Hepens UX TPYAOEMKOCTb Tekywiume coopmbl
N 'D'":n%";lr;,lv;:"b'/ CeMecTPcemectpa (B yacax) KOHTpONsi
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl
Tema 1. OCHOBHbIE nomatHee
1. [NOHATMSA 1 3aKOHbI 1 1 2 0 4 3agaHve
XUMUWN.
Tema 2. OCHOBHbI
Kﬁ;égu Oone ° fomalliHee
2'HeopraqueCKmx 1 1 2 0 4 3ajaHve
COeOVHEHNA.
oMallHee
Tema 3. CtpoeHune A
3'aT0Ma. 1 2 2 2 0 3apaHue
Tema 4.
MNeprnoanyeckuin 3aKoH
MeHnoeneesa n
nepuoguyeckas
cucTema XMMMYEeCKnX nomatHee
4. |aNneMEeHTOB. 1 2 2 0 0 3apaHue
MNeprnoanyeckuin 3aKoH
MeHnoeneesa n
nepuoguyeckas
cucTema Xm-Mm4eckmx
9/1IEMEHTOB.
oMallHee
Tema 5. Xumunyeckas A
5'CBﬂ3b. 1 3 2 2 4 3apaHuve
Tema 6. MeTon nomatwHee
6. [MOnekynspHbIX 1 3 2 2 0 3ajaHve
opbutanein (MO).
Tema 7.
7. |TepmoanHammka 1 4 2 2 0 [aamarme
" [XMMMYeckunx NpoLeccos.
8 Tema 8. Bropoit 3akoH 1 4 5 0 0 ?;:;ﬂﬂfe
" [TepMoaAnHaMUKN.
Tema 9. XuMuyeckas JomalHee
9. [KuHeTuka n 1 5 2 2 0 3apaHuve
paBHOBecwKe.
10 Tema 10. PacTtBopbl 1 5 1 > 0 ggzgﬂzfe
‘[HEeaNneKTponnToB.
11 Tema 11. PacTteopbl 1 6 1 0 4 g;mgﬂz:e
‘[onekTponnToB.
1o |Tema 12. Bona kak 1 6 1 0 0 |sananve
‘[pacTBOpUTEND.
PerncTpaumnoHHbIlii Homep BAEKTPOHHBIH
Bl VHHBEPCHTET

CtpaHnua 5 ns 28.

S OEMALIGH

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue coopMbl
N 'D'"Kn"(")v;lr;;v;“b'/ CeMecTpl.oyectpa (B yacax) ‘{(ompﬁmp
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
JomaliHee
13_I§z§E13.anponM3 1 7 1 0 4 3apaHve
Tema 14. omallHee
14 OkucnnTenbHO-BOCCTaH( BUTENbIbIE 1 5 4 gauaHme
‘Inpouecchl. OcHOBbI
NEKTPOXMMUWN.
Tema 15. JomaluiHee
15.|0OkucnuTenbHoO-BOCCTaHABUTENbKbIE 8 1 0 0 3agaHue
(penlokc) noTeHumansl.
KOHTPONbHas
paboTta
16. Ig:;ML%H';zM””eKC”b'e 1 8 1 4 4 oMaHee
: 3apaHue
Tema 17. OnucaHwune Kzlégaganaﬂ
17 XUMUNYECKOW CBA3N B 1 9 1 0 8 EOMaMHee
‘[KOMMNeKCHbIX sanaHne
COEOUHEHMSIX. A
Tema 18. Xumuns gomallHee
18.|anemeHTOB. HEMeTannbl. 1 9 1 0 0 3aJaHune
JomallHee
19.[Tema 19. Bonopoga. 1 10 1 0 0 3anaHve
JomMallHee
20.[Tema 20. VII A rpynna. 1 10 1 0 0 3apaHve
JomMalHee
21.|Tema 21. VI A rpynna. 1 11 1 0 0 3ajaHve
JomMallHee
22.[Tema 22. V A rpynna. 1 11 1 0 0 3apaHve
JomMallHee
23.|Tema 23. IV A rpynna. 1 12 1 0 0 3anaHve
JomMaluHee
24, Lg:‘:ﬂﬁgB Xumus 1 12 1 0 0 3anaHme
o5 Tema 25. | A rpynna, Il 1 13 1 0 0 gg%;ﬂﬂfe
‘IA rpynna, VIl B rpynna. a
JomallHee
26. Eer“;')?/ nzfé ViBrpynna, Il 13 1 0 0 3anaHme
PerncTpaLvoHHbI HoMep SAEKTPOHHDIH
Bl VHHBEPCHTET

CtpaHnua 6 n3 28.

S OEMALR G

AHATTAMECKAR CrCTEMA KPY
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Bugbl n yachbl
Pasnen ayauTopHOM paboThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbli
N 'D'"Knu""m'%'/ Cemectp cemecTpa (B yacax) ‘ll(ompﬁmp
ony Mek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA paborbl
OoMalHee

Tema 27. | B rpynna, A
274y B rpynna. 1 14 1 0 0 3afaHve

Tema . 'toroeas 1 0 0 0 9K3aMeH

doopma KOHTpons

Ntoro 36 18 36

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. OCHOBHbIE NOHATUS U 3aKOHbI XMMUW.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

3aKoH COoXpaHeHUs MaccChbl U aHeprun. ATOMbl U MONEKYNbI, UX Maccbl. Monb, MonspHas mMacca.
3aKoH NOoCTOSHCTBA COCTaBa, CoOeANHEHNs NepeMeHHOoro coctasa. ["as3oBble 3akoHbl: ["ein-JTioccaka,
Boiina-MapuotTa, ABoraapo, 06 beAnHEHHbI ra3oBblii 3aKoH. [NapumnanbHble LaBneHns rasos.
OKBUBANEHTHbIE MACCbl, 3aKOH 9KBMBANIEHTOB - 2 Yaca.

naboparopHas pabora (4 4aca(oB)):

1. O3HakoMneHre ¢ pacnopsiakoM paboTbl B XuMmnyeckoi nabopatopun. TexHuka 6e3onacHocTu
BbINONHEHUS XMMmndecknx pabot. Xummnyeckas nocyna. MNpaeuna paboTbl ¢ ropenkoit Teknto.
[MpaBuna HarpeBaHUa XMMNYECKUX BelecTB. (4 yaca).

Tema 2. OcHOBHbI€e KflacCbl HeOpraHu4eckux coe gUHeHUN.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OcHOBHbIE Knaccbl HeopraHM4eckumnx COeOMHEHNN: oKCnabl, rmgpokcuabl, KNCNOTbl, CpeaHue,
KUCnble N OCHOBHbIE CONMWU, NX CBOMCTBA, nony4yeHmne n HoMeHkKnartypa- 2 yaca.

naboparopHasi pabora (4 4aca(oB)):

2. XuMn4yeckune CBOMCTBA OCHOBHbIX KNACCOB HEOPraHNYeCKUX COeANHEHNI (KUCNOTbI, OCHOBaHMS,
conu, okcuabl). OnpeneneHne akBMBaNEHTHbIX MAacC METaNOB NO peakunm B3anMoaencTens
MeTanns C kmcnotamu. (4 yaca).

Tema 3. CtpoeHue atoma.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

lMnaHeTtapHas mogenb atoma. lNoctynatel Bopa. BonHOBOW xapakTep ABUXEHUS 3NEKTPOHA.
KBaHTOBbIE Yncna, anekTpoHHble opbutann. 3anpet MNaynu. Mpasuno XyHaa. SddekTol
NPOHUKHOBEHMUS U SKPAHUPOBaHWS 3M1eKTPOHOB. KONNMY4eCcTBO 3N1EKTPOHOB Ha YPOBHSAX U NOLAYPOBHSX,
nocnenoBaTenibHOCTb 3anofiHEeHUS ux anekTpoHamu. [Npasuna Kneykosckoro. [poBanbl 9neKkTpoHOB-
2 yaca.

npakTnyeckoe 3aHsitne (2 4aca(os)):

1. CTtpoeHue atoma. lNepeas mogenb atoma. OnbiThl Pe3epdpopaa no paccesHns a-4actuu,.
JocTtonHcTea n HepgoctaTkm Teopun Pesepcbopa. Teopus Bopa. [ naBHble HegocTaTkm Teopun
Bopa. CoBpeMeHHble NpeacTasnieHms 0 CTPOEHMM aTtoMa. 3anofHEHUE 31eKTPOHAMM
9HepreTnYecknx YpoBHEN N No4ypoBHEN aTtoMa. I3MeHeHe CBOMCTB aTOMOB Mo nepuoaam 1
rpynnam. (2 yaca).

Tewma 4. Nepuoaunyeckuin 3akoH MeHpoeneesa n nepuoaguyeckas CUCTeMa XMMU4YECKUX
anemeHTOB. Nepuoguyeckun 3akoH MeHoeneesa n nepuoguyeckas CUCTEMa XU-MUYECKUX
3/1EMEHTOB.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Pa3mepbl aTOMOB. S(P(PeKTMBHbIE aTOMHbIE PAAMYChl, 3HEPIUS NOHU3ALMW, CPOACTBO K 9NEKTPOHY,
N3MEHEeHWe VX B Nepuoaax 1 rpynnax anemMeHToB. BropmyHas nepnoanyHocTb. CTpOeHne aTOMHOro
anpa. 3otonbl. PagnoaktnsHocTb. Nepuog nonypacnana. lNpespaweHns 3nemMeHToB npu
panvoakTMBHOM pacnane (3akoH cMelleHus ). [NoHsATHe 0 paanoakTMBHbBIX paaax- 2 Jyaca.

PernctpaumnoHHbIii HoMep am PAEKTPOHHBH
Crpanunua 7 us 28. Il YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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Tema 5. Xumnuyeckas cBs3b.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MeTtopn BaneHTHbIx cBsA3el (BC). KoBaneHTHas HenonapHas v nonspHas cBadb. MexaHn3m
obpasoBaHuUsi CBSA3K, curMa- 1 Nu-cesian. JJoHOpHO-akLenTopHas (KOOpAMHALMOHHAS) CBSI3b.
bpuansauuns opbutanei, opma monekyn. MoHHas cesisb. CBOACTBA KOBANEHTHOW M MOHHOWA
cBa3u. lNongpHble 1 HenonsgpHble Monekynbl. [10NSApPU3YyeMOCTb N NONSPU3ytoulee OENCTBME MOMEKYN
1N NOHOB- 2 Yaca.

npaktnyeckoe 3aHsitne (2 4aca(os)):

2. XuMmnyeckas cBa3b. OCHOBHbIE TUMbl XMMUYECKOWN CBA3W: KOBANeHTHas (nonspHas u
HenongapHas), NoHHas, metannnyeckas. OCHOBHbIE NONOXEHNS TEOPUN BaneHTHbIX cBasein (BC).
BaneHTHOCTb ¢ no3uuun BC. KoHuenums rubpuansaumm aToMHbIX opbutanei n npocTpaHCTBEHHOE
CTpOEeHMe Monekyn. (2 yaca).

naboparopHas pabora (4 4aca(oB)):

3. KuHeTtuka n xummyeckoe paBHoBecue. 3aBUCUMOCTb CKOPOCTW peakumm OT KOHLEeHTpauum
pearvpyowmx BewecTs, OT TeMneparypbl. BnngHme katanuaaropa Ha CKOPOCTb XMMUYECKOM
peakunio BnusaHrne KoHUeHTpaumm pearmpyrowmx BewecTs, TeMneparypbl HaA XMMUYeCcKoe
paBHoBecwKe. (4 yaca).

Tema 6. MeTon, monekynsipHbix opbutanen (MO).
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MeTton MmonekynsipHbix opbutanei (MO): OCHOBHblE NMONOXEHUS, CBA3bIBAIOLMNE U Pa3PbIXNAOLME
opbutanu, KpaTHOCTb CBA3U. TPEXanekTPoHHAs CBSA3b. MarHMTHbIE CBOMCTBA MONEKY/I.
MexmonekynspHoe B3aumonenctene (cunol Ban-oep-Baanbca). BogoponHas cBs3b.
Metannuyeckas ces3b. TBepAble BewecTsa C MONEKYNSPHOM, aTOMHOW, MOHHOW, MeTanim4eckom
KpUCTannn4eckom peLeTkon, nx CBoncTea- 2 Jyaca.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

3. Teopus monekynsipHbix opbutanein (MO). SHepreTuueckune amarpammbl MO oByXaTOMHbIX
MONEeKyn 3f1eMeHToB BTOPOro nepuoda. Ceasbisawowme n paspoixnsowme MO. Cunbl
BaH-nep-Baanbca. BogopogHas cBsa3b. Kpuctannnyeckoe CocTosiHMe BewecTsa. 3aBUCMMOCTb
oM3MYECKNX CBOMCTB BELWECTB C MONEKYNSAPHOW CTPYKTYPOM OT XapakTepa MexXMonekynspHoro
B3amMMoencTeus. (2 4aca).

Tema 7. TepmoaHaMukKa XMMU4YeCKux npoL,eccos.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OcHOBHble NOHATUA: CUCTEMA, dpa3a, KOMMOHEHT, napameTp, OyHKUNS. [MepBbii 3aKOH
TepMoanHaMuKN. BHYTpEHHAS aHeprus, sHTanbnns, X USMEHEHNE B Pa3NnYHbIX NPoLeccax.
3akoHbl ["ecca u JlaByasbe-Jlannaca. CtaHgapTHbIe aHTanbNuM 06pasoBaHns COeaNHEHNIA.
SHTanbnNus pacTeBopeHus- 2 yaca.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

4. TepMoanHaMmka XMMMYECKNX NPOLLECCOB. BaxHelwumne noHATMA: XMMMYeckas CUCTema,
BHYTPEHHSAS 3Heprus cuctemol. MoHsATUE 06 aHTanbnun. MepBbii 3aKOH TepMoanHaMnkn. MNoHaTre
06 aHTponuu. MoHATMe 06 aHeprum [nMbbca. Bropoli 3akoH TepMoanHaMnKN. Ponb aHTanbNMIAHOro,
SHTPONUIAHOro OakTopPOB M TEMMNEPATYPbLI B OLLEHKE BO3MOXHOCTM M NONHOTLI NPOTEKAHNS peakuuii.
(2 vaca).

Tema 8. Bropou 3aKOH TepMOOUHAMUKMN.
JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

306apHO-n30TepMmnYeckuii noteHumnan (ceoboaHast aHeprusi Fmbbca). SHTponus kak mepa
BEPOSATHOCTU COCTOSIHUSI CUCTEMBI. YCNOBMSI CAMOMNPOM3BO/IbHOr0 NPOTEKAHMS NPOLIECCOB.
OcobeHHOCTUN TEPMOANHAMUKIN XMBbIX OPraHn3MoB- 2 Yaca.

Tema 9. Xumnyeckas KMHeTUKa n paBHoBecue.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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CKOpOCTb XMMMYECKOW peakumn. AKTUBHbIE MONEKYNbI, SHEPrNS akTuBauuun. BnvaHue temnepatypbl
Ha CKOpOCTb peakuun (npasuno BaHT-INodda). 3akoH OeCTBMS Macc, KOHCTaHTa CKOPOCTH
peakumnu, MONEKYNSApPHOCTb 1 NOPSOOK peakunn. Katanna roMoreHHbl, reTeporeHHbIn,
PepMeHTaTMBHbINA. LlenHble peakummn. doToxmmmyeckme, ConpsiXeHHble, konebatenbHble peakumu.
ObpaTnMble peakuunn. KoHCTaHTa XMMNYECKOro PaBHOBECUS NS TOMOMEHHbIX U reTepPOreHHbIX
cucTteM. CBsI3b KOHCTaHTbl paBHOBeCUS ¢ aHeprueli Mnbbca. BnmsHre pasnnyHbix G0akTopoB Ha
XvMuyeckoe pasHosecue, npuHumn Jle Wartenbe-bpayHa- 2 yaca.

npakTnyeckoe 3aHsitne (2 4aca(os)):

XvMmyeckas KmHeTrka. XmuMmnyeckoe pasHosecue. BaxHenwme noHATUSA. [[OMOreHHble n
reTeporeHHble peakumn. NMoHaTNe 0 CKOPOCTM peakumn. 3akoH OencTBnsa Macc. BnnsHne
Temneparypbl HA CKOPOCTb XMMUYECKOWN peakumn. Heprnsa aktmeauun. YpasHeHne AppeHuyca.
BnnsHue katannsaTopoB Ha CKOPOCTb XMMUYECKOW peakuun. (2 yaca).

Tema 10. PacTBOpbI HE3NEKTPONIUTOB.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

PacTBopbl MCTUHHbIE 1 KOoNnonaHble. CNocobbl BbIpaXeHNs CoOAePXaHMS PacTBOPEHHOMO BewecTsa
B pacTBope (KOHLEeHTpauns pacTeopa): MacCoBble 40U, MONbHbIE 0NN, MONSPHAs KOHLUEHTpauus,
9KBMBANIEHTHAS KOHUEHTpauns (HOpManbHOCTb), MONSANbHOCTb, MONbHASA fons. PacTeopbl
ngeanbHble U peanbHble. PaCTBOPMMOCTb ra3os, XUOKOCTEN N TBEPObIX BEWECTB, ee 3aBUCU-MOCTb
OT TeMNepaTypbl U AaBneHns. SHTanbNnsa pacteopeHns. 'magpaTtaumns (conbeataums). Ocmoc,
OCMOTUYECKOe AaBneHue, 3akoH BaHT-Iodpdpa. MI3oToHUYECKue, runep- n runoToOHNYecKne
pacTteopbl. [laBneHune napa pactsopuTens Han pacTBOPOM, TEMMNEPATYPbl KUMEHUS N 3aMep3aHns
pacTBOpPOB, 3aKoHbl Payns. 3o0ToHnYeckmin koadppuumneHT- 2 yaca

npakTnyeckoe 3aHsitne (2 4aca(os)):

8. PacTBopbl. Cnocobbl BbipakeHMs KOHLEHTPALMM pacTBOPOB: MacCcoBas [0Ns, MONSPHOCTb,
HOPMasnbHOCTb, MONSANbHOCTb, MONbHAsA AONS. dneKTponuTnyeckas guccoumnauns. CunbHbole 1
cnabble anekTponuTbl. OBMEHHbIE peakuunn Mexay noHamm B pacteope. 'maponus coneit. (2 yaca).

Tema 11. PacTBOpbI 3/1€KTPONUTOB.
JNeKunoHHoe 3aHsitne (1 4aca(os)):

Teopusa anekTponuTnyeckon auccoumaumm Appenuyca. 'vaparaumsa noHos. CTyneHyaTas
anccoumaums. CteneHb guccoumnaumm, ee CBa3b € N30TOHNYECKM KO3GUUNEHTOM. CrnbHbIE 1
cnabble anekTponutbl. Cnabble aNeKTPonMTbl, KOHCTAHTa AUCCoLMaLnn, 3aKoH pasbasneHns
OctBanbaa. CunbHble anekTponuTtbl, Teopus ebas-Xiokkens. AKTUBHOCTM MOHOB, KOSGMUUNEHT
aKTUBHOCTW, MOHHAS cuna pacTeopa- 2 4yaca.

naboparopHasi pabora (4 4aca(oB)):

4. PacTBopbl. PactBopbl anekTponutoB. OnpeaeneHne 0THOCMTENbHOM cunbl kucnoT. OnpepenexHune
CTEMNeHN N KOHCTaHTbI guccoumaumnm cnabor kmcnotbl. OnpenenexHve pH pacTBopoB ¢ MOMOLLbIO
WNHOMKATOPOB. (4 Yyaca).

Tema 12. Bopa Kak pacTtsopuTtenb.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

VioHHOe npomnsBeneHne BoObl, Nokasarenu KoOHUeHTpauum noHos sogoposaa (pH) n rugpokcuna
(pOH). NHonkatopbl. Peakunn mexay anektponutamm B pactsopax. [povsseneHve
pacTBOPMMOCTU, YCNOBMS 06pa3oBaHns 1 pacTBOPEHMS OCAAKOB- 2 Yyaca.

Tema 13. 'mpponus conemn.

nekumoHHoe 3aHsitTne (1 yaca(os)):

Mmoponna coner No KaTMoHy 1 No aHnoHy. CTeneHb 1 KOHCTaHTa rugponusa. HeobpaTtumeiii
rmoponns. bydepHble pacTBopbl. 3HaYeHWEe SNEKTPONNTOB OS5 XUBbIX OPraHN3MOoB, ponb
rmoponusa. bydepHbie cnctembl B opraHmamax- 2 yaca.

naboparopHas pabora (4 4aca(oB)):

5. CmMelleHune paBHoBecus guccoumaumm cnaboro anektponuta. BydepHble pacTsopbl. Mmaponma
conen. CMmelleHe paBHOBECUS rnaponu3a. HYacTnyHo 1 NOTHOCTbIO pasnararowmecs npu
rmaponunse conu. 3aBMCUMOCTb CNeneHn rmaponnaa ot nemnepartypbl. CpaBHeHUe pacTBOPUMOCTH
cynbcpara n cynbdouaa ceuHua. (4 vaca).

Tema 14. OKUCNUTENbHO-BOCCTAaHOBUTESIbHbIE npoLlecchbl. OcHoOBbI ANEKTPOXNMUN.
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nekumnoHHoe 3aHsitne (1 yaca(os)):

Peakuun okmcneHns-BoccTaHoBNeHMs, Noadbop KoagprLUMEHTOB METOLOM aNEK-TPOHHOIO 6anaHca
1 METOAOM Nonypeakunin (3NeKTPOHHO-MOHHbIM). Ponb OKMCIMTENbHO-BOCCTAHOBUTENBHBIX peakLunii
B XMBbIX OpraHnamax. PaBHoBecue Ha rpaHuLe MeTann-pacTeop, ABONHON aNEeKTPUYECKUIA CIOA.
OneKTpoLHbIA NoTeHuman, ypaBHeHne HepHeta. CTaHAapTHbI 9NeKTPOAHbIA MOTEHUMAN, ero CBsi3b
c aHeprueit M'mbbca. ManbBaHWYecKnin aneMeHT. BooopoaHblii anekTpoa. SnekTpoxnuMmnyeckoe
namepeHue pH pacTeopa- 2 yaca.

npakTudeckoe 3aHsitne (2 yaca(os)):

9. OKnCNUTENLHO-BOCCTAHOBUTENbHBIE NpoLEecChl. HanpasneHne npoTekaHns
OKMCNNTENbHO-BOCCTAHOBUTESbHbIX MPOLLECCOB. (2 Yaca).

naboparopHas pabora (4 4aca(oB)):

6. OKNCNMTENbHO-BOCCTAHOBUTE/bHbIE NpoLecchl. Peakuun okmcneHms-BoccTaHoBneHns. Monbop

KO30OMLMEHTOB B OKUCNNTENbHO-BOCCTAHOBUTENbHbIX peakuusax. Peakumm
OKUCNEHNS-BOCCTAHOBNEHMS B pacTBope. (4 Yyaca).

Tema 15. OKucnNUTEeNbHO-BOCCTAHOBUTENbHBbIE (PeA0KC) NOTeHLManbl.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

CraHoapTHble pefokc-noTeHumansl, x onpeaenerHve. Paa ctaHoapTHbIX NOTEH-LManos MeTannos
(paL HanpsXeHun) N psan cTaHOapTHbIX PefoKC-NMOTEHUMAN0B, NX 3HaYeHne, yCrnosus
npMMeHMMocTU. HanpaeneHne NpoLeccoB OKUCNIEHUS-BOCCTAHOBNEHMS. DNekTponna. HanpsxeHuve
pasnoxeHus. [pouecchbl Ha kKatoge 1 aHoge Npu 3NeKTPonn3e BOOHbIX PacTBOPOB. [1pMMeHeHne
anekTponmaa- 2 yaca.

Tema 16. KoMnnekcHble cOoeANHEHUS.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

KoopaunHaumoHHas Teopus BepHepa. KomnnekcoobpasoBatesnb, nMraHabl, KOOPANHALMOHHOE
4MCNO, BHYTPEHHAS U BHELWHSAS cdoepbl KOMMNEKCHOro coeanHeHuns. eHTaTHOCTb nMraHaos.
Xenatbl. BHyTprKOMNnekcHble coeanHeHms. HomeHknatypa KOMMIneKCHbIX coeanHeHun. Misomepus
KOM-MNEKCHbIX coeanHeHunin. luccoumanmsa KOMNAEKCHbIX COeAMHEeHN B pacTBOpax, KOHCTaHTa
HeCTonKoCcTW. KOHCTaHTa yCTONYMBOCTM KOMMAEKCHbIX CoeanHeHW. [1BoiHble conu- 2 Yyaca.

npakTudeckoe 3aHsitne (4 yaca(os)):

10. KomnnekcHble coeanHeHuns. Teopus BepHepa. MoOHO- 1 nonuTeHTaTHble nuraHabl. OnncaHune
NpUPOObl XMMUYECKOWN CBA3M B KOMMIEKCHbIX COeANHEHNsX ¢ no3uumm metogda BC. (4 yaca).

naboparopHasi pabora (4 4aca(oB)):
7. KoMnnekcHble coeanNHeHns. I'Ionyqume coeanHeHmsa ¢ KoMnieKkCHbIM aHNMOHOM, KOMMNEKCHbIM

KaTMOHOM. onyyeHne coeamHeHus, cogepxalero KOMnaeKcHble KaTMoH 1 aHNOH. BnusHue
KOHLIEHTpauumn nuraHooB Ha KomnnekcoobpasosaHue. (4 yaca).

Tema 17. OnucaHue XuMnMyeckon CBAA3U B KOMIM/IEKCHbIX cCoeANHEeHUsIX.
nekumoHHoe 3aHsitTne (1 yaca(os)):

OnuncaHne XMMNUYECKOM CBA3M B KOMMIEKCHbBIX COEANHEHUSAX MO METOLY BaNE€HTHbIX CBA3en 1 no
Teopunn KpnuctTannn4eckoro rnoJsis. Hn3Ko- 1 BbICOKOCMMHOBbLIE KOMMIEKCHI, UX MArHUTHbLIE CBOMCTBA.
BHelwHe- n BHyTpI/I0p6I/ITaJ'IbeIe KOMMNeKcCobl. 3aKOHOMepHOCTb TPaHCBNUAHUA. Ponb KOMMnekcHbIX
COeOVNHEHNN B XUBbIX opraHun3max- 2 yaca.

naboparopHasi pabora (8 yaca(oB)):

8. CpaBHeHMe NPOYHOCTN KOMMNIEKCHBIX MOHOB. Pasnuyne mexay OBONHLIMU CONSIMU U
KOMM/IEKCHbIMM COeMHEHUsIMI B pacTBopax. KoMnnekcHble coeanHeHns B peakumsix obMeHa.
OkucneHne komnnekcoobpasoBaTens B KOMMNEKCHOM MOHe. BoccTaHoBneHNe
Komnnekcoobpa3oBaTensi B KOMMIEKCHOM MOHe. (4 yaca).

Tema 18. Xumusa anemeHtoB. Hemetannol.
JNleKunoHHoe 3aHsitne (1 yaca(os)):

9neMeHTbl B Npupoae. Makpo- 1 MUKPO3NeMEHTbI B XMBbIX OpraHuamax. Hemetannbl, cTpoeHme
atomoB. BaneHTtHOCTW, 06lWas xapakTepnuctnuka. 3aKOHOMEPHOCTM N3MEHEHNSI CBOWCTB MPOCTbIX
BELLECTB M COeAUHEHMN 9NEMEHTOB B rpynnax 1 nepuogax. 3aBMCUMOCTb CBOWCTB COEANHEHW OT
CTENeHu OKNCNeHns anemeHTa. bnaroponHble rasbl- 2 yaca
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Tema 19. Bogopoaga.
JNleKunoHHoe 3aHsitne (1 yaca(os)):

CTpoeHune atoma, nsotonbl, ocoboe nonoxeHue B MNMC. CTpoeHne monekynbl. HaxoxneHune B
npupone, nonyyeHve 1 ceoicTea Bogopoda. Mapuabl. Boana, ctpoeHne monekynbl. CTpykTypa nbaa
N Xuakon Boapl. Mmapatbl U Kpu-ctannornapatbl. Juarpamma coctosiHus Boabl. CBoCcTBA BOAbI.
MpuponHble Boabl. O4ncTka BoAabl- 2 Yaca.

Tema 20. VIl A rpynna.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

CtpoeHue atomoB v Monekyn. OcobeHHOCTH coTopa. ["anoreHsbl B NpUpoae, Ux CBOWCTBA U
nonyyeHve. FanoreHoBOLOPOLAbI U rafioreHOBOAOPOAHbIE KUCNOTbI. ManoreHnabl. OKCOKMCNOTh
ranoreHoB, Ux cBoicTBa. buonornyeckas ponb ra-noreHos- 2 yaca.

Tema 21. VI A rpynna.
NeKunoHHoe 3aHsitne (1 yaca(os)):

CtpoeHune atomoB 1 Monekyn. Annotponus. HaxoxaeHne B npupoae n nonyvyeHue. Kucnopon, ero
ceoncTtea. Okcuabl, Nepokcuabl METANNOB 1 HemeTannos. lNepokcng BOAOPOAA, Er0 CBOMNCTBA.
Cepa, ee csoiictBa. Cynbcuabl, nonucynbgounabl. CepoBoaopon 1 CEpoBOAOPOAHANA KMCNOTa.
CepHuctas n cepHas KUCNOTbI, X CBOMCTBA U Conn. Tuocynbgatbl. Tnokncnotbl. Buoxmmmnyeckas
posnb kmucnopona un cepbl. CeneH n Tennyp, Nx CBOMCTBA M BaXHeNWNEe COeaNHeHNs- 2 Jyaca.

Tema 22. V A rpynna.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

CTpoeHne aTomMoB, BaNieHTHOCTU. HaxoxaeHne B npupoae, annotponus. A3oT, CTPOEHME MONEKY bl
1 ceocTea. AMMMaK, CTPOEHME MONEKYIbl, CBOMNCTBA, CONv aMMoHus. 'napasunH. Okcuabl a3oTa,
CTPOEHME MONEKYN, CBONCTBA. A30TUCTAsA N a30THAsA KMCNOThI, UX CBOMNCTBA U CONN. A30THbIE
ynobpeHus. docdoop, ero ceorictea, PoccuH. Okcuabl U OKCOKUCNOThI hocdpopa, NX Conw.
docopopHble yaobperHusi, buonornyeckas ponb asota u dpocopa. MbllwbsK, CypbMa 1 BUCMYT, UX
CBOWCTBA N COeANHEHNS- 2 Yaca.

Tema 23. IV A rpynna.
nekumoHHoe 3aHsiTne (1 yaca(os)):

IV A rpynna. CTpoeHue aToMOB, BANEHTHOCTW, HAXOXAEHWE B Npupoae, annoTponus. Yrnepog, ero
ceoicTea. Kapbuabl, yrnesogopogbl. Okcugpl yrnepoga. YronbHas Kucnota n ee Conw.
LinaHosopmoponHas kucnota, unaHngbl. KpeMHuia, ero csonctea. KpeMHueBble KUCNOTbl, CUAKKATHI,
nx cTpoeHwne. FepmMaHnii, 0NoBO, CBUHEL, NX CBONCTBA U coenmHeHus. Il A rpynna. Obwas
xapakTtepuctuka. bop, 6opnabl, 6opaHbl, oKcua, GOPHbIE KMCNOTbI U NX CONMU. ANKOMUHWIA, €ro
csowncTea. 'mpopokena n conu antoMmHus. AntomocunukaTsl. Vx BbiBeTpuBaHune- 2 yaca.

Tema 24. XuMusi MeTannos.
NeKuunoHHoe 3aHsitne (1 4aca(os)):

CTpoeHune aToMoB, OM3NHECKNE U XUMUYECKNE CBOCTBA METanNoB, 0COOEHHOCTM MO CPABHEHUIO C
HemeTannamu. Metannbl B npupoae n nx nonydeHune. Koppoams metannos. OcobeHHOCTM MeTannos
B-rpynn INC, nameHeHne nx CBONCTB B nepuoaax v rpynnax. JlaHtaHonabl u akTuHomabl.
3aBMCUMOCTb CBOVCTB COEAUHEHUI OT CTENEHN OKUCNEHUS, BANSHNE CPpebl Ha
OKUCNNTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA coeanHeHnin. KomnnekcoobpasoBaHue.
Buonormnyeckoe 3Ha4yeHne MeTannos- 2 yaca.

Tema 25. | A rpynna, Il A rpynna, VII B rpynna.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

I A rpynna, Il A rpynna, VIl B rpynna. LLlenoyHble MeTannsl B Npupoae, ux CBOMNCTBA, OKCMIbI,
nepokcuabl, rmapokcuapl, conn. buonornyeckas ponb Hatpus u kanus. Il A rpynna. Obwas
xapakTtepucTuka. Kanbuuin u MarHuim B npMpoae, Ux CBOMCTBa N coeanHeHus. BpemeHHas v
NMOCTOSIHHAS XEeCTKOCTb BOAbl U ee ycTpaHeHue. bronornyeckas ponb Kanbuns U MarHus- 2 yaca.
VIl B rpynna. Obwas xapaktepuctmka. MapraHel, ero cBoicTea, coeamHeHns mapranua (I1), (1V),
(VI),(VIl). MaHraHatbl, nepmaHraHaTbl. buonornyeckas ponb MapraHua.

Tema 26. VI B rpynna, Il B rpynna.
JNleKunoHHoe 3aHsitne (1 yaca(os)):
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VI B rpynna, Il B rpynna. Obwas xapaktepuctmka. Xpom, ero cBorcTea, coeanHeHns xpoma (l1),
(1), n (VI). Xpomartbl. Ounxpomatsl. MonmbaeH n Bonbdpam, nx ceoictea. buonormyeckas ponb
monunbaeHa. Il B rpynna. Obwas xapaktepuctmka. CBoicTBa UMHKA, KaaMus, PTYTU, X TMOPOKCUAbI,
conu, bronornyeckas ponb- 2 Yaca.

Tema 27. | B rpynna, VIl B rpynna.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

| B rpynna, VIII B rpynna. Obwas xapaktepuctuka. Corictea Mean, cepebpa n 3onora.
CoenuHenust meou (1), () n (Ill). KomnnekcHble coeanHeHns. buonornyeckas ponb mean n cepebpa.
VIII B rpynna. Obwas xapaktepuctmka. Cemeinctao xenesa. Xeneso, ero CBOCTea, OKCUbl,
rmppokcunabl, conu xenesa (l1), (ll1), (VI). KomnnekcHble coeanHeHusi. CoeamHeHms kobanbTta v
Hukens. buonornyeckas ponb xenesa n kobanbta. lNnatnHosble MeTannbl. CBOWCTBA N COEANHEHNS
nnatuHbl- 2 Yyaca.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Crpanunua 12 n3 28.
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’g:;';g:;g:gz
AucumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. OcHOBHbIE rnoaroTtoBka
1. |[NMOHATUS N 3aKOHbI 1 1 JOMallHEero 2 ggg:l_L:JMHeee
XUMUI. 3agaHuns
Tema 2. OcHOBHbIE NOArOTOBKA
5 Knaccobl 1 1 OMaWHEro 5 gomauiHee
" |HeopraHmnyeckunx sananms 3agaHue
coenHEeHWA.
noaroToBK
Tema 3. CtpoeHue OAroToekd nomauwHee
3. aToma 1 2 JOMallHero 2 3anaHme
' 3agaHuns
Tema 4.
[Mepuoanyeckuin 3aKoH
MeHoeneesa u
nepuogunyeckas
cucTemMa XMMmn4eckux rnoaroToBka
4. |aneMeHTOB. 1 2 OoMallHero 2 ggz:;”;eee
[Mepuoanyeckuin 3aKoH 3agjaHus
MeHoeneesa u
nepuogunyeckas
cucTema XmM-mm4eckKkux
SNTEMEHTOB.
Tema 5. XuMunyeckas rnoaroroska JoomaliHee
5. CBSI3L 1 3 JomaluHero 2 sananue
’ 3a0aHuns
Tema 6. MeTop, rnoaroToska
6. |MONeKynspHbIX 1 3 |oomMawHero 2 ggz::JMH: ©
opbutanei (MO). 3a4aHns
Tema 7.
noaroToBK
v TepmoanHamumka 1 4 ugﬂaciugerc? 5 JoomauiHee
" [xuMnyeckux n B. HU
ec poLecco 3ananms 3agaHue
- noaroToBk
Tema 8. Btopoi 3akoH 1 4 ﬂgﬂ a?m? erg 5 JomaliHee
" [TepmoovHaMuKK. HU
epmMoanHa 3anaHNs 3agaHue
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bupbl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 9. Xummnyeckas noaroToBka
9. [KMHeTnka u 1 5 JoMallHero 2 ggz:ﬁ;eee
paBHoOBecCHe. 3a0aHus
10 Tema 10. Pacteopbl 1 5 Hgﬂ;ﬂﬁgfg 5 JomalHee
"|HE3NEKTPONUTOB. sanaHms 3apaHue
11 Tema 11. PacTteopbl 1 6 Hgﬂ;cﬂg::fg 5 noMallHee
"|aNeKTponnTOoB. 3ananms 3ajaHue
1o Tema 12. Bopa kak 1 6 Hgﬂ;ﬂﬁ:ﬁg 5 JomMalHee
‘[pacTBOpUTEND. 3anaHus 3ajaHue
noaroToBk
Tema 13. 'moponus OAroToeka noMallHee
13. coneit 1 7 JoMallHero 2 3anaHme
) 3anaHug
Tema 14.
14 OxkmncnnTenbHO-BOCCTaH( BUTENbkbIE Hgﬂra?uTSeBrKg 5 nomaliHee
‘Inpouecchl. OCHOBBI 3anaHms 3afaHue
ANEKTPOXUMUM.
Tema 15. noaroToBka
15.|0OkuncnutenbHo-BOCCTaHQBUTENbHbIE 8 JomallHero 2 ggzgﬁmfe
(penokc) noTeHumanbi. 3a0aHus
noaroToBka
JOMallHero 1 ggz::'”;eee
16 Tema 16. KomnnekcHble 1 8 3a0aHus
|coeMHeHus. NoAroToska K KOHTDONBHAS
KOHTPONbHOMN 1 6 P
paboTe pabota
noaroToBka
MallH
Tema 17. OnucaHve nomatiHero 1 floMaIlHEe
" 3a0aHus safaxme
17 XYMMHecKkon caa3n B 1 9 il
‘[koMnnekcHbIX noaroToBka K
COEAMHEHMSIX. KOHTPONBHOA 1 il
paboTe pabota
Tema 18. Xumus noaroToBka
18.|anemeHTOB. HEMETaNNbI. 1 9 JoMallHero 2 fioMalliHee
3anaHms 3ajaHue
noaroToBka
19.|Tema 19. Bogopoga. 1 10 |momauwHero 2 fomalliHee
sananms 3ajaHue
noaroToBka
20.[Tema 20. VII A rpynna. 1 10 |mnomauwHero 2 ggg:ﬁ;eee
3a0aHus
noaroToBka
21.[Tema 21. VI A rpynna. 1 11 |pomauwHero 2 flomailiHee
sananms 3ajaHue
noaroToBka
22.[Tema 22. V A rpynna. 1 11 (momauwHero 2 flomalliHee
3ananms 3ajaHue
PeructpaumnoHHbIin HoMep OBAEKTPOHHEH
Bl VHHBEPCHTET
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Buaobi
N dopMbl KOHTPONSA
Pasnen Hepens | camocTositenbHon TpynoeMKoCTb| b
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
noarotoska
23.[Tema 23. IV A rpynna. 1 12 |(momauwHero 2 ggz:ﬁ;eee
3ajaHus
o4 Tema 24. Xumns 1 12 Hgﬂ;ﬂﬁgfg 5 JoMallHee
MeTannos. sanaHms 3ajaHve
Tema 25. | A rpynna, Il roaroroeka nomatuiHee
25'A rpynna, VII B rpynna 1 13 |nomawrero 2 3anaHve
Py ’ Py ' 3apaHuns
o [TeMa 26. VI B rpynna, Il| i3 Hgﬂ;ﬂﬁ:ﬁg 5 nomatuHee
B rpynna. 3anaHns 3apaHve
57 Tema 27. | B rpynna, 1 14 Hgﬂgﬂg:r'(g 5 nomatuiHee
VIl B rpynna. 3ananms 3ajaHve
Ntoro 54

5. O6bpasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHus

Kaxpas nekumsi ConpoBoXaaeTcsi AeMOHCTpaUMen MNNtoCTPaTMBHBIX MaTepManos C
MCMONb30-BaHNEM MPOEKLIMOHHOM TEXHMKMN 1 06513aTeNbHbIMM 3anMcsaMmn Ha goc-ke. HekoTopas 4acTb
NEeKUMOHHOro Kypca NpoBOAUTCS B PEXUME OManora y4yn-tenb-y4eHuk. Nocne 3aBeplieHnst Kax oo
NneKumMn CTyaeHTbl MoNnyyatoT AoMall-Hue 3a4aHns 1 BCE UNNIOCTPaLMN NpoLealwei nekumm B
3NEKTPOHHOIN chopMe, a TakxXe Hambonee BaxXHble MaTepuasbl Kypca B nevatHom Buae. Benay
OrpaHUYeH-HOCTM ayOUTOPHbIX 3aHSATUIA 1 BoNbloro o6 beMa caMocToATeNbHOW paboTbl CTy-AeH-Tam
NpenocTaBnsaeTcsl BO3MOXHOCTb KOHCY/IbTMPOBATLCS C IEKTOPOM B HA-3HAYEHHOE BHEayAMTOPHOe
BpEMSI.

6. OueHOUYHble cpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOWN paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUSA N 3aKOHbl XUMUW.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

PeweHune 3apnay no gaHHol Teme: Metoauyeckoe nocobve no obwe XuMumn Ans CaMoCTOATENbHOW
paboTbl cTyneHToB. KasaHb: KI'Y, 2009. 132 c.

Tema 2. OcHOBHbIe KflacCbl HeOpraHuyeckux coe guUHeHUN.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

OCHOBHble KNnacCbl HEOpraHNYeCcknx CoOeAIMHEHWNA: OKCUAbI, TMAPOKCUObI, KNCNOTbI, CPeAHNe, KUCNble
N OCHOBHbIE COMN, NX CBOWCTBA, MONy4eHNE N HOMeHKnaTtypa. Pasbop ynpaxHeHuii No 4aHHOW TEME:
MeTtoaunyeckoe nocobre no obwen XuMumn ons camocToaTenbHoW paboTbl cTyaeHToB. KasaHb: KI'Y,
2009. 132 c.

Tema 3. CtpoeHue atoma.
JoMalHee 3afaHune , NpUuMepHble BONPOCHI:

CTtpoeHne atoma. 3anonHeHne aneKTPoOHaMn aTOMHbIX 3HEPreTUYEeCKMX YPOBHEN 1 MOOYPOBHEN.
Pa3bop ynpaxHeHuin no gaHHoin teme: MeTtoamnyeckoe nocobue no obuein XuMmmn ons
camocTosiTeNnbHON paboTbl cTyneHToB. KasaHb: KI'Y, 2009. 132 c.

Tewma 4. Nepuoaunyeckuin 3akoH MeHpeneesa u nepuoanyeckas cCuCteMa XMMU4YeCKUX
anemeHTOB. Nepuoauyeckum 3akoH MeHoeneesa n nepuoguyeckas CUCTeMa Xu-MU4eCkux
3/1eMEHTOB.

PernctpaumoHHbIn Homep
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

XuMmunyeckas cesa3b. Meton BaneHTHbIx ceagden (BC). KoBaneHTHas HenongapHas u nonspHas ceBasb.
Pasbop ynpaxHeHuit no gaHHol Teme: Metoanyeckoe nocobuve no obwer XumMmun ans
camocToaTenbHow paboTbl cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

Tema 5. Xumuueckas CBs3b.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

MeTon monekynsipHbix opbutanein (MO): OCHOBHbIE MONOXEHNS, CBA3bIBAKOLWMNE N Pa3pbIXsowme
opbutanu, KpatHoOCTb cBa3eil. Pazbop ynpaxHeHuii no gaHHow Teme: Metoamnyeckoe nocobue no
obwwer xumMmMm ons camocTosATeNbHOM paboTbl cTyaeHToB. KasaHnb: KI'Y, 2009. 132 c.

Tema 6. MeTon, monekynsipHbix opbutanen (MO).
foMallHee 3afaHune , NpyMepHbIe BONPOCHI:

TepmoanHaMmka XMuMU4ecknx npoueccos. Pasbop 3apay 1 ynpaxHeHWn no AaHHO! Teme:
MeTtoaunyeckoe nocobre no obuwen XuMun Ons camocTosTeNnbHOW paboTbl cTyaeHToB. KasaHb: KI'Y,
2009. 132 c.

Tema 7. TepMoAUHaAMUKA XMMMNYECKUX NMPOLLECCOB.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

Xummnyeckas KnHeTrka u pasHoBecre. Pasbop 3anay v ynpaxHeHuid no SaHHOW TEME:
MeToanyeckoe nocobue no obuer XuMnun oNns CaMmocToSTENbHOM paboTbl cTyaeHToB. KasaHb: KIY,
2009. 132 c.

Tema 8. Bropow 3aKOH TepMOAVHaAMUKM.
JoMalluHee 3afaHune , NpUMepHbIe BONPOCHI:

PacTtBopbl HeanekTponutoB. Pasbop 3amady 1 ynpaxHeHuid no naHHom teme: Metoomyeckoe nocobue
no obLwe xMuMnumn ons caMmocTosTenbHOM paboThbl cTyneHToB. KasaHb: K'Y, 2009. 132 c.

Tema 9. Xumnyeckasa KMHeTUKa n pasHoBecue.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

PacTBopbl anekTponuTtoB. Pazbop 3anay v ynpaxHeHui no gaHHon teme: MeTtoanyeckoe nocobue
no obwe xMMnun ons camocToaTenbHon paboTbl cTyneHToB. KasaHb: K'Y, 2009. 132 c.

Tema 10. PacTBOpbI HE3NEKTPONIUTOB.
JoMmallHee 3aaaHune , npuMepHble BOMpPOCHI:

Mmoponua coneir. Pazbop 3apay 1 ynpaxHeHuii no gaHHoin teme: MeTtoamnyeckoe nocobue no obuei
XUMUW ONsi caMoCTosTeNbHOW paboTbl cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

Tema 11. PacTBOpbI 3/1€KTPONIUTOB.
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Peakuun okmcneHns-BoccTaHoBneHUs, noabop koadhdpmumneHToB Pasbop ynpaxHeHwin No AaHHOA
Teme: MeToaouyeckoe nocobue no obwer XMMUm ansi cCaMocTosiTeNbHOM paboTbl CTyAeHTOB. KasaHsb:
Ky, 2009. 132 c.

Tema 12. Bopa Kak pacTtsopuTtenb.
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

OKnCnMTENbHO-BOCCTAHOBUTENbHBIE (PeAOoKC) noTeHumanbl. CTaHOoapTHbIE pe-O0KC-NoTeHumnanbl, nx
onpenenexHue. Psg ctaHOapTHbIX NOTEHUMAN0B METANIOB (PS4 HANPSXEHUN) U PSS CTaHOAPTHbIX
peLoKC-NoTeHUManoB. HanpaesneHme npo-LecCcoB OKUCNEHNA-BOCCTAHOBNEHNS. dnekTponua. Pasbop
3alady 1 ynpaxHeHui no gaHHom teme: Metoamnyeckoe nocobue no obuen xummnn ans
camocTosATeNnbHOM paboTtbl cTyneHToB. KasaHb: KI'Y, 2009. 132 c.

Tema 13. l'mpponus conemn.
JoMallHee 3ajaHune , NPUMEpPHbIE BONPOCHI:

KomnnekcHble coenmHeHuns. KomnnekcoobpasoBartenb, NMranabl, KOopAnHa-LUMOHHOE YACNO,
BHYTPEHHSAS U BHELWHSAS Cdoepbl KOMMNEKCHOro coeanHeHuns. [eH-TatHoCTb nuraHaos. XenaTbl.
BHyTprkoMnnekcHble coeamHeHuns. Pasbop ynpaxHeHuid no gaHHoi teme: MeTtoamyeckoe nocobue
no obLwe XMMnMn ons camocTosaTenbHON paboTbl cTyneHToB. KasaHb: K'Y, 2009. 132 c.

Tema 14. OKucnuTenbHO-BOCCTaHOBUTENbHBbIE NpoLecchbl. OCHOBbI AN1EKTPOXUMUM.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET
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HomMeHknaTypa KoMnneKkcHbIX coeanHeHnii. isomepnsi KOMNAEKCHbIX coenmn-HeHmnin. Pasbop
ynpaxHeHui No faHHoi Teme: MeTtoamyeckoe nocobue no obuein xMmmm ois caMoCToSITENbHON
paboTbl cTyneHToB. KasaHb: KI'Y, 2009. 132 c.

Tema 15. OKncnurenbHO-BOCCTaHOBUTEJbHbIE (PeAoKC) NOoTEeHUManbl.
JoMalwHee 3anaHune , NpuMepHble BOMpPOCHI:

Junccounaums KoMnnekCHbIX COeAIMHEHNA B pacTBOpax, KOHCTaHTa HECTOMKOCTU. KoHCcTaHTa
YCTOMYMBOCTW KOMMNEKCHBIX COeaNHEHWA. [iBoliHble conn. Pasbop ynpaxHeHuiA No JaHHOWR TEME:
MeTtoaunyeckoe nocobre no obwen XuMumn ons camocTosaTeNnbHOW paboTbl cTyaeHToB. KasaHb: KI'Y,
2009. 132 c.

Tema 16. KomnnekcHble coegnHEeHUs.
JoMalHee 3afaHune , NpuMepHble BONpPOCHI:

OnucaHne XMMNYECKOIN CBA3N B KOMMIEKCHbIX coeanHeHusix. OnnucaHmne Xn-Mn4eckol cesian B
KOMMEKCHbIX COeAUHEHNSIX MO METOOY BaNleHTHbIX CBS3eM 1 Mo TeopUn KpUCTanm4eckoro nonsl.
Pa3bop ynpaxHeHuii no gaHHon Teme: Metoamnyeckoe nocobure no obuwern xummn ons
camocTosATeNnbHOM paboTtbl cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

MpumepHas KOHTponbHasa paboTta NnpveeneHa B pasaene "lMpoyee”

Tema 17. OnncaHme XMMMYECKoOmn CBSAI3N B KOMMJIEKCHbIX COeaUHEHUNSIX.
JoMmallHee 3afaHune , NpUMepPHbIe BOMPOCHI:

Hn3Kko- 1 BbICOKOCMMHOBbLIE KOMMNEKChI, UX MAarHUTHblE CBOWCTBA. BHelWHe- 1 BHyTpropbutanbHble
KoMmnnekcbl. Pazbop ynpaxHeHuit no gaHHoin Teme: Metoauyeckoe nocobre no oblwen xmumMmm ons
camocTosiTeNbHON paboTbl cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

KOHTpONbHas paboTta , NPUMepPHbIE BOMPOCHI:

MpumepHas KOHTponbHas paboTa npueeneHa B pasaene "lMpoyee”
Tema 18. Xumunsa anemeHtoB. HemeTtannol.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

3aKOHOMEPHOCTb TPAHCBNNAHNSA. Ponb KOMNNEKCHbIX COEANHEHWNIA B XMBbIX OpraHnamax. Pasbop
3a4a4 1 ynpaxHeHuin no gaHHoin teme: Metoanyeckoe nocobuve no obwen xumMmmn ans
camocTosATeNnbHON paboTbl cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

Tema 19. Bogopoaga.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
Bonopoga.

Tewma 20. VIl A rpynna.

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
VIl A rpynna.

Tema 21. VI A rpynna.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
VI A rpynna.

Tema 22. V A rpynna.

JoMallHee 3ajaHune , NPUMEpPHbIE BONPOCHI:
V A rpynna.

Tema 23. IV A rpynna.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
IV A rpynna.

Tema 24. Xumus Mmetannos.

JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:
XvMng MeTannos.

Tema 25. | A rpynna, Il A rpynna, VII B rpynna.
LOoMallHee 3ajaHne , NPUMEpPHbIE BONPOChI:

KETPOHHBH
B_EPCHTET
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I A rpynna, Il A rpynna, VII B rpynna.

Tema 26. VI B rpynna, Il B rpynna.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:
VI B rpynna, Il B rpynna.

Tema 27. | B rpynna, VIII B rpynna.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
| B rpynna, VIl B rpynna.

Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:
BUNETbI KOHTPO/bHbIX PABOT

MNepBas KOHTponbHas paboTa

BUNET 1

1. Hannwwute cpopmynbl n Ha3BaHms Bcex conein, obpasyembix rugpokcnaom Hukens (Il) ¢
MbIWbSKOBOM knucnotort H3AsO4.

2. Hannwute anekTpoHHY0 hopMyny 1 ONpenenMTe BO3MOXHbIE BAIEHTHOCTM aNiEMEHTa € 49.

3. MNo mMeTomy BaneHTHbIX CBSA3€e n306pa3ute CTpoeHne 1 onpenenite oopMy Monekysbl xnopraa
yrnepoga(lV).

4. Mo MeTooy MONeKkynsipHbIx opbutanein n3obpasute CTpoeHne n 06 bSCHUTE MarHMTHbIE CBOCTBA
noHa O22-.

5. Onpepennte TemMnepatypy, NPy KOTOPOI HAYHET NpoTeKkaTb peakuns:

2 S03 02 + 2 SO2

[IHO -395 0 -297 k.Ox/Monb

S0 256 205 248 Ox/(KOmonb)

6. Hanuwwnte BblpaXeHne ansg KOHCTaHTbl paBHOBECUA U 00 BSACHNTE BNNSIHNE U3MEHEHWUIA
TeMmnepartypbl 1 gaBneHna Ha paBHOBECUE peakuunu, I'IpI/IBe,D,eHHOI7I B npeablaywem sornpoce.

BUJIET 2

1. Hanunwwnte popmynbl n Ha3aBaHUs Bcex conen, obpadyembix rmapokcmaom nadtaHa(lll) ¢ yronbHol
kucnoton H2CO3.

2. HanvwuTe anekTpoHHyI0 chopMmyny 1 onpenennte BO3MOXHble BaIEHTHOCTU aneMeHTa € 52.

3. Mo mMeTooy BaneHTHbIX CBSI3ei n3obpasute CTPoeHNe 1 onpenenute oopMy Monekybl otopuaa
asora(lll).

4. Mo MeTooy MONeKkynsipHbIX opbutanein n3obpasmte CTPOEHUE 1 YKaXNTE MAarHUTHbIE CBOMCTBA
noHa NO+.

5. Npwn Kakom Temnepartype Ha4MHaEeT NpoTekaTb peakuus:
ZnCO3 (k) ZnO (k) + CO2 (r)

[IHO -811 -349 -394 kOx/Monb

S0 82 44 214 Ox/(Kmonb)

6. Hanuwwnte BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 006 BSACHUTE BNNSIHNE U3MEHEHWUIA
TeMmnepartypbl 1 OaBneHna Ha paBHOBECUE peakUunu, nplee,n,eHHoM B npenblaywem sonpoce.

BUJIET 3

1. Hanuwwute cpopmynbl n Ha3BaHms Bcex conein, obpasdyembix ruapokcunaom xenesa (ll) ¢
goocapopHom kucnoton H3PO4.

2. Hannwwure anekTpoHHY0 OOpMyny 1 onpenenite BO3MOXHbIE BaIEHTHOCTM anemeHTa € 40.

3. Mo MeTooy BaneHTHbIX CBSI3ei n3o0bpasunte CTpoeHUe 1 onpenenute oopMy Monekysbl xnopuaa
6opa (IlI).

4. I'Io(h)neTouy MOJNEKYNAPHBbIX opbuTanein n3obpasnte CTPOEHNE 1 yKaxmnTe MarHUTHblE CBOMCTBA
noHa O22+.

5. Onpenenute TemMnepatypy, Npu KOTOPOI HAYHET NpoTekaTb peakums:
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H2S04 (x) H20 (r) + SO3 (r)

[HO -811 -241 -295 k Ox/mMonb

S0 157 189 256 Ox/(KImonb)

6. Hanunwwnte BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 06'b9|CHVITe BNUSHUE N3-MEHEHUI
TeMnepartypbl 1 OaBneHna Ha paBHOBECUE peakunu, HpVIBe,D,eHHOVI B npenblaywem sonpoce.
BUMET 4

1. Hannwwute cpopmynbl n Ha3saHms Bcex conein, obpasyembix rugpokcugom tannus (Ill) ¢
MonnbaeHosoit kucnotoh H2MoO4.

2. Hanmwwnte anekTpoHHy0 doopMyy 1 onpenenmTe BO3MOXHbIE BANEHTHOCTM aneMeHTa € 54.

3. Mo MeToLy BaneHTHbIX CBA3ei n306pasnTe CTPOEHNE 1 onpenenmTe oopMy MONEKyNbl xnopuaa
6epunnua(ll).

4. [o meToLy MONeKynsipHbix opbuTanei n3obpasnte CTPOEHME 1N yKaXuTe MarHUTHbIE CBONCTBA
monekynbl F2.

5. BoamoxHa nm npu 2000C peakuus:
SnCl4 (x) SnCI2 (k) + CI2 (r)

[IHO -545 -350 0 kdx/Monb

S0 259 136 223 Ox/(KImonb)

6. Hanuwwnte BblpaXeHne ansg KOHCTaHTbl paBHOBECUA U 00 BSACHUTE BNNSIHNE U3MEHEHWUIA
TeMmrnepartypbl 1 gaBneHna Ha paBHOBECUE peakuunu, I'IpI/IBe,D,eHHOI7I B npeablaywem sornpoce.

BUJIET 5

1. Hanunwwnte dpopmynbl n Ha3BaHUs Bcex conei, obpasyembix rmapokcnaom kobanota () ¢
BaHaomesou kucnotom H3VOA4.

2. HanuwuTe anekTpoHHy0 chopMyny 1 onpenennte BO3MOXHble BalEHTHOCTU aNieMeHTa € 73.

3. I'Io(:n/le)Touy BaNEHTHbIX CBA3el n30bpasnTe CTPOEHNE 1 onpeaenute hopmy Monekynbl oTopuaa
cepsbi(VI).

4. [No meToLy MOnekynsipHbix opbuTanei n3obpasnte CTPOEHME 1 yKaxXuTe MarHUTHbIe CBONCTBA
noHa O2-.

5. BoamoxHa nu npu Temneparype 1000 K peakuuns:

PbSO4 (k) PbS (k) + 2 O2 (r)

[JHO -918 -94 0 kOx/mMonb

S0 147 91 205 Ox/(Kmonb)

6. Hanuwwnte BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 06 BSACHUTE BNNSIHNE U3MEHEHWUIA
TeMnepartypbl 1 OaBneHna Ha paBHOBECUE peakUunu, I'IpVIBe,D,eHHOVI B npenblaywem sonpoce.

BUJIET 6

1. Hannwwute cpopmynbl 1 Ha3BaHMs Bcex coneit, obpasdyembix rugpokcuaom xpoma (lll) ¢
ceneHucrtom kucnoton H2SeO3.

2. Hannwwure anekTpoHHYI0 OOpMyny 1 onpenenvite BO3MOXHbIE BAIEHTHOCTM afieMeHTa € 43.

3. Mo MeTooy BaneHTHbIX CBSI3ei n3o0bpas3ute CTPoeHNe 1 onpenenute oopMy Monekybl dptopuaa
kKpeMHua(lV).

4. No meTomy MONEKynspHbIX opbutanein n3obpasmte CTPOEHME 1 ONPEeSENNTE MarHNTHbIE CBOMNCTBA
noxa CN-.

5. Bo3MOXHa N1 Npu CTaH4aPTHbIX YCNIOBUSAX peakums:

SiCl4 (x) + O2(r) SiO2 (k) + 2 CI2 (r)

[lHO -671 0 -856 0 kAx/Monb

S0 240 205 42 223 Ox/(K[monb)

6. HannwwnTe BolpaxeHne Onsi KOHCTaHTbl PABHOBECUS U 0O BSCHUTE BUSIHWE U3MEHEHWIA
Temneparypbl 1 0aBNEHUS Ha paBHOBECUE peakumnmn, NpUBEeAEeHHON B NpenblayLemM Bonpoce.
BUNET 7

1. Hanunwwnte dpopMynbl 1 Ha3BaHUs Bcex conei, obpasyembix ruapokcmnoom mapradua (ll) c
MblWbsKOBOM kmucnoton H3AsOA4.
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2. HanuwuTe anekTpoHHyo chopMmyny 1 onpenennte BO3MOXHbIE BalEHTHOCTU aneMeHTa € 39.

3. Mo mMeTooy BaneHTHbIX CBSI3ei n3obpasunte CTPOeHUE 1 onpenenite oopMy Monekysbl xnopuaa
gooccpopa(lll).

4. I'Io(n;eTouy MONEKYNAPHbIX opbuTanein n3obpasnte CTPOEHUE 1 yKaxunTe MarHUTHble CBOMCTBA
noHa O2-.

5. MoxeT nu npoTekaTtb B CTaHOAPTHbIX YCNOBUSX peakuns:
2NO2(r) 2NO (r) + O2 (r)

[IHO 34 90 0 kOx/Monb

S0 240 211 205 Ox/(Kmonb)

6. Hanuwwnte BblpaXeHne anyg KOHCTAaHTbl paBHOBECUA U 00 BSACHUTE BNNSIHNE U3MEHEHWIA
TeMnepartypbl 1 OaBneHnsa Ha paBHOBECUE peakUnn, I'IpVIBeJJ,eHHOVI B npenblayuwem sonpoce.

BUJIET 8

1. Hanmwwute cpopmynbl n Ha3BaHMs Bcex conein, obpasyembix rugpokcuaom niaus (I) c
KpeMHueson kucnoton H2SiO3.

2. Hanuwwnte anekTpoHHy0 oopMyy 1 onpenenite BO3MOXHbIE BaNeHTHOCTM 3fieMeHTa € 72.

3. Mo MeToLy BaneHTHbIX CBA3ei n306pasnTe CTPoeHMEe 1 onpenenute oopMy Monekynbl dotopuaa
6epunnua(ll).

4. Mo meToay MonekynspHblx opbutanein 3obpas3nTe CTPOEHUE N YKaXMTe MarHUTHble CBOMCTBA
noHa NO+.

5. Moxert nu npn 500 K npoTtekaTb peakuus:
Fe203(k) + CO(r) 2FeO (k) + CO2 (r)

[HO -821 -111 -264 -394 k Ox/Monb

S0 90 197 59 214 Ox/(K0monb)

6. Hanunwwnte BblpaXeHne anya KOHCTAaHTbl paBHOBECUSA U 00 BSACHUTE BNNSIHNE U3MEHEHWIA
TeMnepartypbl 1 OaBneHnsa Ha paBHOBECUE peakunu, I'IpI/IBe,EI,eHHOVI B npenblayuem sonpoce.

BUNET 9

1. Hanunwwute dpopMynbl 1 Ha3BaHUsl Bcex coneit, obpasyemblx ruapokcuaom ceuHua (1) ¢
doocapopHom kucnoton H3PO4.

2. Hannwwute anekTpoHHY0 OopMyny 1 ONpenenMTe BO3MOXHbIE BAIEHTHOCTM anemeHTa € 50.

g. Mo MeTody BaNeHTHbIX CBSI3ei n3obpas3ute CTPoeHUe 1 onpenenute oopMy Monekysbl dotopuaa
opa(lll).

4. Mo meTomy MONeKynsipHbIX opbutanein n3obpasmte CTPOEHNE 1 YKaXNTE MarHUTHbIE CBOMCTBA

noHa O22+.

5. BoamoxHa nu npu 200 oC peakuus:

Hg2CI2 (k) HgCI2 (k) + Hg (r)

[Ho -265 -230 61 kOx/Monb

S0 196 144 175 Ox/(KOmonb)

6. HanvwwnTe BbipaxeHne ons KOHCTaHTbl PABHOBECKS N OO BACHNTE BINSHWE N3MEHEHWI

TemneparTypbl U 0aBneHNa Ha paBHOBECKE peakumn, npuseneHHON B Npeabiayliem Bonpoce.

BUIET 10

1. Hanmwwute cpopmynbl 1 Ha3BaHMs BCex coneit, obpasdyembix rugpokcuaom xenesa (Il) ¢
ceneHoBou kucnoton H2SeO4.

2. Hanuwwre anekTpoHHy0 popmyny 1 onpenenmte BO3MOXHbIE BANIEHTHOCTU anemMeHTa € 57.

3. o meToLy BaneHTHbIX CBA3E M306pa3nTe CTPOEHNE U ONpenenmTe hopMy MONEKYbI Xnopuaa
cepbl (11).

4. [o meTomy MonekynspHbix opbutanei n3obpasute ctpoeHme monekynol O2, ykaxuTe ee
MarHuTHble CBOMCTBA.

5. lpwn kakon Temneparype Ha4YnHaeT npoTekaTb peakuns:

PCI5 (r) PCI3 (r) + CI2 (r)

[IHO -370 -277 0 kAx/Monb
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S0 363 312 223 Ox/(KOmonb)

6. Hanuwwnte BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 00 BSACHNTE BNNSIHNE U3MEHEHWUIA
TeMmnepartypbl 1 OaBneHna Ha paBHOBECUE peakunu, nplee,n,eHHoM B npenblaywem sonpoce.

BUJIET 11

1. Hanmwwute chopmynbl n Ha3BaHMs BCex coneit, obpasdyembix ruapokcuaom rannms (ll1) ¢ cepHoi
kucnoton H2SO4.

2. Hannwwure anekTpoHHY0 0OpMyny 1 Onpenenite BO3MOXHbIE BAIEHTHOCTY 3/ieMeHTa € 54.

3. Mo MeTomy BaneHTHbIX CBSI3ei n3obpasute CTPoeHNe 1 onpenenute oopMy Monekysbl dotopuaa
repmanus (1V).

4. No meTomy MONEKYNApPHbIX opbutanein n3obpasnTte CTPOEHNE 1 YKAXNTE MAarHNTHbIE CBOMCTBA
noHa NO+.

5. BoamoxHa nu npu Temnepatype 1000 K peakuuns:
BaCO3 (k) BaO (k) + CO2 (r)

[IHO -1202 -557 -394 kOx/mMonb

S0 112 70 214 Ox/(KOmonb)

6. Hanuwwnte BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 00 BSCHUTE BNNSIHNE U3MEHEHWIA
TeMnepartypbl 1 OaBneHnsa Ha paBHOBECUE peakunn, I'IpVIBeJJ,eHHOVI B npenblayuwem sonpoce.

BUNET 12

1. Hanmwwute cpopmynbl n Ha3BaHMs Bcex coneit, obpasdyembix ruapokcnaom meam (ll) ¢ MbllwbsKoBOiA
kucnoton H3AsO4.

2. Hanuwwre anekTpoHHy0 popmyny v onpenenmte BO3MOXHbIE BANIEHTHOCTU anemeHTa € 53.

3. [No meTony BaneHTHbIX CBA3El n306pasnTe CTPOEHNE 1 onpenenute oopmy MoOnekysbl oTopuaa
goocapopa(lll).

4. [No meToLy MOnekynspHbix opbutanein n3obpasute CTpoOEHME 1 ONpeaennTe MarHuTHble CBOMCTBA
noHa CN-.

5. MoxeT nv npoTekaTtb B CTaHOaPTHbIX YCIOBUSIX peakuus:

H20(x) + D2(r) D20 (x) + H2 (r)

[IHO -286 0 -295 0 Kk dx/Monb

S0 70 145 72 131 Ox/(KOmonb)

6. HanuwwnTe BbipaxXeHne ONsi KOHCTaHTbl paBHOBECUS 1 00 bSCHUTE BNUSIHAE N3MEHEHWI
TemnepaTypbl 1 OaBNEHUs HA paBHOBECKE peakuum, MpUBEAEeHHO! B NpeabloylemM Bornpoce.
Btopas koHTponbHas paboTta

Bunert 1

1. Paccuutarite MOngpHOCTb U HopManbHOCTb 40%-Horo pacTteopa CaCl2, nnoTHocTbio 1.40 r/mn.

2. Onpepennte cteneHb anccoumaunn n pH pacteopa ¢ KoHueHTpaumein 0.1 monb/n cnaboi
kucnotbl HA (Ko=10-7).

3. Hannwwute ypaBHeHne peakumm rugponmaa un ykaxmte cpegy pactsopa Na2SiO3.

4. KOoHUEeHTpaLms HacbllWeHHOro pacTteopa rugpokcuaa 6apms Ba(OH)2 pasHa 0.1 monb/n.
Onpegnenute MNP ruppokcuaa bapus.

Bunert 2

1.PaccuuTaiite, kako 06bem 78%-Horo pacteopa H2SO4 nnoTHOCTbIO 1.78 r/MN HYXXHO B3ATb ANS
npurotosneHns 900 mn 0.5 H. pacTBopa H2SOA4.

2. OnpepnennTe cTeneHb 1 KOHCTaHTY Auccounaunm cnaboro ocHoBaHus ROH, ecnu B ero pacteope
C KoHUeHTpauwmer pasHon 0.02 monb /n pH=10.

3. Hanuwwte ypaBHeHMS peakuumn rugponmnsa n ykaxure cpeny pactesopa K3VO4.

4. KakoBa KOHLEHTpauus MoHoB cepebpa B HaCbILEHHOM pacTBope noauaa cepebpa.
MP(Agl)=10-16.

Bunet 3

1. Paccuutaiite MONSpHOCTb 1 HOpManbHOCTb 21%-Horo pacteopa H3PO4 nnotHocTbio 1.12 r/mn.
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2. B pactBope cnaboii kucnotol HA ¢ koHueHTpaumeit 0,1 monb/n pH=5. Onpeaennte cteneHb n
KOHCTaHTYy Auccoumaumm aTon KMCNoThbl.

3. Hannwwute ypaBHeHne peakumm ruaponusa un ykaxumte cpeny pactsopa CoSO4.

4. Onpepennte, BbiNaLeT M 0CanoK oTopuaa nuTuns ( I'IP(LiF)=2|:|10—3 ) NPV CMeLWwnBaHNN PaBHbIX
06beMoB pacTBOPOB hTopuaa HaTPUS C KOHUEeHTpaumen 0.2 Monb/n 1 xnopuaa nuTns ¢
KoHueHTpauven 0.02 monb/n.

Buner 4

1.PaccuunTaiite, kakoi 06bem 32.8%-Horo pacteopa H3PO4 nnotHocTbio 1.20 /MR HYXHO B3SiTb,
4T06bI MpUroToBuTL 1.5 N 0.6 H. pacTBopa.

2. Onpegnennte cTeneHb auccoumaumn n pH pacteopa ¢ koHueHTpauueii 0.1 monb/n cnaboro
ocHoBaHua ROH, ecnu ero Kao=10-7.

3. Hanuwwte ypaBHeHve peakuun rugponnsa un ykaxure cpegy pactesopa SnCl2.

4.MNP (BaC03)=4[10-10. PaccunTaitte Maccy aToi conum, CoaepXalllylocsi B 2 1 €& HaCbILEHHOro
pacTeopa.

Bunet 5

1. 20 mMn 40.3%-Horo pacteopa KOH nnoTtHocTbio 1.40 r/mMn pasbasunu Bogoit 0o o6vema 350 mn.
Onpepnenvte MONSIPHOCTb U HOPMAanbHOCTb MOMYYEHHOro pacTeopa.

2. Onpepennte cteneHb anccounaunm n pH pacteopa ¢ kKoHueHTpaumein 0.01 monb/n cnaboi
kucnotbl HA, ecnn ee Ko=10-4.

3. Hanuwwte ypaBHeHMsa peakuun ruoponmsa un ykaxute cpegy pactsopa Rb2SiO3. 4. B pacteope
MnSO4 ¢ koHueHTpauwnen 0.01 Mmonb/n cpeny uoaenm no pH=8. Paccuntante, BbinageT nn ocanok
rmgpokcunaa mapranua (Il), ecnm NP (Mn(OH)2 =6010-10.

Bunet 6

1. Onpenennte 06beM 27.5%-HOro pacTeopa rmapokcmaa Hatpust nnoTHocTbo 1.30 r/mn,
HeobxoauMbli Ans npurotoBneHns 600 mn 0.8 H. pacTeopa.

2. B pactBope cnaboro ocHoBaHms ROH ¢ koHueHTpauueri 0.02 monb/n pH=9. Onpenenute
CTerneHb 1N KOHCTaHTY Auccoumaunm 3Toro OCHOBaHMUS.

3. Hannwwute ypaBHeHne peakumm ruaponusa un ykaxmte cpeny pactsopa Ga2(S04)3.

4. PaccuuTtaiite, CKONbKo rpaMMoB cynbgpata 6apus Haxoautcst B 10 N ero HacblWeHHOro pacTeopa.
MP(BaS0O4)=10-10.

Bunet 7

1. 40 mn 60%-Horo pacTteopa H3PO4 nnoTtHocTblo 1.42 r/mn pasbasunv Boaoi oo obbema 2 1.
OnpenennTe MONSIPHOCTb M HOPMaNbHOCTb MOMY4YEeHHOro pacTeBopa.

2. Onpepennte cteneHb anccounaunn n pH pacteopa ¢ kKoHueHTpaumein 0.01 monb/n cnaboi
kucnotbl HA. Ko=10-8.

3. Hanuwwute ypaBHeHne peakuum rugponnan n ykaxumte cpeny pacteopa SnCl4.

4. CKonbKo rpamMMoB xnopuaa cepebpa conepXxutcst B 5 n ero HacbllweHHOro pacteopa, ecnu MNP
(AgCl)=10-10 ?

Bunert 8

1. PaccunTtarite MONSpHOCTb U HOPManbHOCTb 52%-Horo pacteopa H2SO4 nnoTHocTbio 1.42 r/mMn.

2. Onpegnennte cteneHb anccoumnaumm n pH B pacteope ¢ KoHueHTpauueli 0,01 monb/n chaboro
ocHoBaHusa ROH, ecnn ero Ko=10-6.

3. Hanuwwte ypaBHeHmne rngponnsa n ykaxure cpeay pactsopa K3AsO4.

4. Onpenennte, obpasyeTcs N1 0canok rmapokcuaa antoMnHUS, ecnn B pacTeope xnopuaa
antoMnHNS ¢ KoHueHTpauven 0.001 monb/n BennymHa pH ctaHet pasHa 5. NP(AI(OH)3)=10-32.
Bunet 9

1. Onpenennte Heobxoaommbli ons npurotosnexHms 600 mn 0.6 H. pacTBopa H3PO4 obbem ee
53%-Horo pacteopa naoTHOCTbo 1.63 r/mn.

2. B pactBope ¢ koHueHTpauwuei 0.02 monb/n cnaboit kncnotel HA pH=4. OnpenenvTe cteneHb 1
KOHCTaHTy Auccoumaunm 3Tom KNCNoThl.
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3. Hannwwute ypaBHeHne peakumm rugponuaa un ykaxmte cpegy pactsopa NiSO4.

4. Onpepennte, BbiNnageT N1 ocanok xnopuaa cemHua ( NMP(PbCI2)=1 .6D10-5) npu CMewWwmnBaHum
paBHbIX 06bemoB pacTtBopoB Pb(NO3)2 ¢ koHueHTpaumein 0.02 monb/n n NaCl ¢ koHueHTpauwneit 0.2
MOnb/n.

Bunet 10

1. 50 mn 60%-Horo pacTteopa H2SO4 nnotHocTblo 1.50 r/Mn paszbasunu Boaoi 4o o6bema 800 m.
Onpepnennte MONSIPHOCTb 1 HOPMaNbHOCTb MONYYEHHOro pPacTBopa.

2. PaccuuTaiiTe cteneHb amccoumaumm u pH B pactBope ¢ koHueHTpaumeid 0.1 monb/n cnaboro
ocHoBaHua ROH, ecnn Ko=10-7.

3. Hanvwwute ypaBHeHWe peakummn ruaponmsa n ykaxute cpeny pacrteopa K2S.

4. Onpepnennte, ckonbko rpammoB cynbara cenHua (MP(PbSO4)=10-8 ) conepxuTca B 2 n ero
HacbllWeHHOro pacTeopa.

Bunet 11

1. PaccunTtaiite MOnspHOCTb U HoOpManbHOCTb 15%-Horo pacteopa Na2CO3 nnotHocTbio 1.16 r/mn.

2. OnpepnennTe cTeneHb 1 KOHCTaHTY auccoumaunn cnaboi kmcnoTel HA, ecnu B ee pacteope ¢
KoHueHTpauuewn 0.2 monb/n pH=3.

3. Hannwwute ypaBHeHMe peakumm ruaponuaa un ykaxmte cpeny pactsopa Cr2(S04)3.
4. Paccuutanrte NP (CaCO3), ecnu B 2 nutpax Boabl cogepxuntcsa 0.13 r aton conw.

Bunet 12

1. 50 mn 25%-Horo pacTteopa KOH nnoTtHocTbio 1.24 r/mn pa3baBunu Bogoi o obbema 500 mh.
PaccuuTainte MONSPHOCTb Y HOPMAaNbHOCTb MOMTlYYEHHOrO pacTeopa.

2. Onpenennte cteneHb anccoumnaumm n pH B pacteope cnaboro ocHoaHms ROH ¢
KoHueHTpauven 0.1 monb/n, ecnu ero Ko=10-5.

3. Hannwwure ypaBHeHne peakumm ruaponusa un ykaxmte cpeny pactsopa BeSO4.

4.B pactsope xnopuga cTpoHuus ¢ koHueHTpaumen 0.02 monb/n pH=12. Onpenenute, Bbinaget nu
npwn aTMUX YCNOBUSX 0Cafok rmgpokemaa ctpoHums. MNP(Sr(OH)2)=3. 2[l10-4.

bunet 13

1. Paccuuntaliite, kakoin 06bem 40%-Horo pactsopa HNOS nnotHocTbio 1.25 r/mn Tpebyetcs ans
npurotosneHns 800 mn 0.2 H. pacTBopa 3TOM KUCMOThI.

2. B pactBope cnaboii kucnotbl HA ¢ koHueHTpauwmeit 0.05 monb/n pH=4. Onpenennte cTeneHb u
KOHCTaHTy AMccoumaunm aTom KNCNOThI.

3. Hanuwwre ypaBHeHue peakuun rugponnsa un ykaxure cpeny pactsopa Na3VO4.

4. Paccuutante sennyuHy NP(Pbl2), ecnn B 1 nuTpe HacbiweHHOro pactesopa cogepxumtca 0.7 r
3TON conw.

Bunet 14

1. Paccuntanite MONSpHOCTb U HOpManbHOCTb 35%-Horo pacTteopa H3PO4 nnotHocTbio 1.22 r/Mn.

2. Onpegnennte cteneHb auccoumnaunm n pH B pacteope ¢ koHueHTpauueii 0.1 monb/n cnaboro
ocHoBaHua ROH, ecnu ero Kao=10-7.

3. Hanuwwre ypaBHeHve peakuun rugponunsa un ykaxure cpegy pactesopa InClI3.

4. OnpepenvTe, CKONMbKO rPaMMoB kapboHarta CTPOHLMS COAEePXMTCS B 3 IUTPAX €ro HaCbIWEHHOro
pacteopa, ecnu NP(SrCO3)=10-10.

Bunet 15

1. B3snm 45 mn 15%-Horo pacteopa Na2CO3 nnoTtHocTbio 1.16 r/mn 1 pazbasunu Boooi oo obbema
700 mn. Onpenennte MONSIPHOCTb U HOPMANIbHOCTb NOMTYYEHHOrO pacTeopa.

2. B pactBope ¢ koHueHTpauwuein 0.03 monb/n cnaboi kncnotel HA pH=5. Onpenennte cteneHb 1
KOHCTaHTy Amccoumnaunm aToin KNCNOoThI.

3. Hanuwwte ypaBHeHMe peakuumn rugponnsa n ykaxure cpegny pactsopa K3SbOS3.

4. PaccunTaiTe KOHLEeHTpaLuo MOHOB Hapusi B HaCbIWEHHOM pacTBope cynbgaTa bapus.
MP(BaS0O4)=10-10.
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Bunet 16

1. Paccuuntalite, kakon 06bem 25%-Horo pactesopa KOH nnotHocTbio 1.24 r/mn Tpebyetcsa ons
npurotosneHns 800 mn 0.5 H. pacTsopa.

2. OnpepnennTe cTeneHb 1 KOHCTaHTY Auccoumaunn cnaboro ocHoBaHust ROH, ecnu B ero pacteope
¢ kKoHueHTpauwuein 0.01 monb/n pH=10.

3. Hanuwwte ypaBHeHve peakuun rugponnsa n ykaxure cpegny pactsopa BiClI3.

4. NMP(PbSO4 )=10-8. Boinaoet N1 ocanok cynbdpara CBUHLA, eCNM CMewaTb paBHble 06 beMb
pacteopa Na2SO4 ¢ koHueHTpauwueit 0.004 monb/n n PbCI2 ¢ koHueHTpauueid 0.0002 monb/n ?
TpeTbs npoBepoyHas paboTa

Bunert 1

1. Komnnekcoobpasosatenb Ni2+ (k.4.=6), nuranapl: BOAA, aMMUak, Xnopua- n 6poMma-noHsl.
Hanvwute popmynbl ABYX COEAMHEHWNIA, 4TOObI B OHOM 13 HUX KOMMIEKCHBbIA NOH Obin Obl
KaTMoHOM, a B APYrOM - aHNOHOM M HAa30BUTE 3TU COEANHEHMS.

2. Hanvwwnte ypaBHeHNs peakumili NepBUYHON 1 BTOPUYHOW AMCCOLUMALIM, BbIPAXEHNE KOHCTAHTHI
HECTOKOCTM KOMMNEKCHOrO MOHa, N306pasnTe CTPOEHNE N30MEPOB COEANHEHNS
TeTpaxnopoavumaHonnaTtuHar (IV) kanus.

3. ManbBaHNYECKUIA 31EMEHT COCTOUT M3 LIMHKOBOIO M CTaHOAPTHOrO MEeOHOro 3n1ekKTpoaoB, ero
9/[1C pasHa 1.22 B. PaccuntanTe KOHLEHTpaumo Cynbgara LMHKa B pacTBOPE Yy LUHKOBOIO
anekTpona. CtaHOapTHbIA anekTpoaHbli noteHuman ana Cu2++2e=Cu0 paBeH +0.34 B,
Zn2++2e=2/n0 paseH -0.76 B.

4. NonuwnTte NpooykTbl peakumm n nondepute KOaPULNEHTbI METOLOM 3NEKTPOHHOro 6banaHca

K2FeO4 + HI [l Fel2 + 12 +2.

Bunet 2

1.0npenenute KOOPAMHALMOHHOE YCNO U 3apsia KoMmnnekcoobpasosartens, nsobpasunte
NPOCTPaHCTBEHHOE CTPOEHME KOMIIEKCHOIO MOHa B COeANHEHNM

K2 [Cr(H20)CI3(CN)2] . HazoBute 310 CoeanHEHME.

2. Hannwwre ypaBHeHMs peakumii NepBUYHOM 1 BTOPUYHON AMccoLMaunm, BbipaxXeHne KOHCTaHTbI
HECTOWKOCTW KOMMNEKCHOro MoHa, 306pasute CTPOEHNE M3OMEPOB COENVNHEHNS XNOPUL
6pomoTprammmHmenn ().

3. Paccuntante noteHuman cuctemsl, cogepxauwen 0.1 monb/n xnopuaa xenesa (Il) n 0,0001 monb/n
xnopugaa xenesa (lll). CraHoapTHbIN pefokc-noteHumnan cuctemol Fe3+ +e = Fe2+ paseH +0.77 B.

4. NonuwnTte NpooykTbl peakumm n nondepute KosPULNEHTbI METOLOM 3NEeKTPOHHOro 6banaHca
K2Cr207 + FeClI2 + HCI [l CrCI3 + FeCI3 + 2.

Bunet 3

1. Komnnekcoobpasosateno Ru4+ (k.4.=6), nuraHabl: BoAa, aMMmak, UMaHua- U Moana-UoHbI.
Hanvwute dpopmynbl ABYX COEAMHEHWIA, YTOObI B OAHOM 13 HUX KOMMNIEKCHBIA MOH Obin Obl
KaTWUOHOM, a B PYroM - aHMOHOM N HA30BUTE 3TU CO-€ANHEHNS.

2. Hanuwwte ypaBHeHWs peakunini NepBnUYHON 1 BTOPUYHON AMccoumaumnm, BbipaXeHne KOHCTaHTbl
HECTOWKOCTW KOMMNEKCHOro MoHa, n3obpasute CTpoeHe N30MEPOB COedNHEHNS CynbdaTt
nmxnopoTeTpaammmHkobansTa (l11).

3. Paccuunraiite 9JC ranbBaHN4eCKOro an eMeHTa, COCTOSWEro U3 CTaH4apPTHOrO HUKENEBOro
anekTpoda (ero ctTaHOapTHbIN SNEKTPOOHbIA NoTeHUman paseH -0.25B) n BogopoaHoro anektpoaa B
pactsope ¢ pH=8.

4. NonnwmnTte NpoaykTbl peakuun n nogdeprte KoadrLMEHTb METOOOM 3N1eKTPOHHOro banaHca
PtCI2 + KMnO4 + HCI [l PtCI4 + MnCI2 + 2.,

Bunet 4

1.0npenenute KOOPAMHALMOHHOE YCNO U 3apsia KoMmnnekcoobpasoBartens, nsobpasute
NPOCTPaHCTBEHHOE CTPOEHME KOMIMIEKCHOI0 MOHa B COeANHEHNM

Ca[CuCI2Br(H20)]2. HazoBuTe 310 coeauHEHME.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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2. Hannwwure ypaBHeHMs peakumii NepBUYHOM 1 BTOPUYHON AMCCOLMaLNN, BbIpaXeHNe KOHCTaHTbI
HEeCTOKOCTM KOMMNEKCHOMO MOHa, N306pasnTe CTPOeHNEe N30MEPOB COEANHEHNS
TeTpaunaHogmammuHdeppar (ll) Hatpus.

3. Onpepennte 90C ranbBaHN4ECKOro 3NEMEHTA, COCTOSWErO U3 CTaHAAPTHOrO ONIOBAHHOMO
anekTpoaa (ero ctaHgapTHbIA noTeHuman paseH - 0.14 B) n MeqHOro anekTpoa B pacTBope C
KOoHUeHTpauuen cynbdarta mean (ll) pasHoi 0.0001 monb/n. CtaHoaPTHBIA 3NEeKTPOAHbIA NOTeHUMan
Cu2+ +2e =Cu0 paseH +0.34B.

4. JonuwwnTte NpoaykTbl peakumm n noadbepute KoaPULNEHTb METOAOM 3NeKTPOHHOro 6banaHca

K2UO4 + PH3 + HCI I UCI2 + H3PO4 + ?

Bunet 5

1. Komnnekcoobpasosatenb Ti3+ (K.4.=6), nuraHapl: BoAa, aMMuak, Xnopua- v LMaHna-moHbl.
Hanvwute popmynbl ABYX COEAMHEHWNIA, YTOObI B OHOM 13 HUX KOMMIEKCHBbIA NOH Obin Obl
KaTMOHOM, a B APYrOM - aHNOHOM 1 HAa30BMTE 3TN COEANHEHNS.

2. Hanuwwnte ypaBHeHNS peakuuii NEPBUYHOM U BTOPUYHOIN AMCCoUMaLnm, BbipaXeHNe KOHCTaHTbI
HECTOKOCTM KOMMNEKCHOMO MOHA, N3006pasnTe CTPOEHNE N30MEPOB COEANHEHNS XNOpUa
TpuunaHotTpuamMmuHnnaTuHbl (1V).

3. ManbBaHNYeCcKnii aNEMEHT COCTOUT M3 CTaH4APTHOrO MEAHOIO 1 CepebpsHOro aNekTpoLoB, ero
9/1C paeHa 0.44 B. Onpepnennte KOHUEHTpaLUNO MOHOB cepebpa B pacTBOPE OKONO CepebpsiHOro
anekTpona. CTaHOapTHbIA 9NEKTPOAHbIA NOTEHUMAn

Cu2+ + 2e = Cu0 paseH +0.34 B , Ag+ + e =Ag0 paseH +0.80 B

4. NonuwwnTte NpoayKTbl peakumnm n nogbepute KO3OPULNEHTLI METOLOM 3NEKTPOHHOro 6banaHca
K2XeO4 + TiCI2 + HCI I Xe + TiCl4 + 2.

Bunet 6

1.0npenenute KOOPAMHALMOHHOE YACNO U 3apsh Komnnekcoobpasosartens, nsobpasnte
NPOCTPaHCTBEHHOE CTPOEHME KOMMNEKCHOro NOHa B COeAUHEHU

Ca[Ti(NH3)CI2(CN)3] . HasosuTe at0 coeanHeHue.

2. Hanuwwre ypaBHeHWs peakunini NepBnYHON 1 BTOPUYHON AMccoumaumnm, BbipaXeHne KOHCTaHTbl

HECTOWKOCTM KOMMNEKCHOro MoHa, n3obpasute CTpoeHe N30MEPOB COeaNHEHNS
TeTpaxnopoanakeadeppar (ll) Hatpus.

3. Onpepennte noteHumnan cuctemol, cogepxauwen 0.01 monb/n xnopuaa onosa (1) n 0.0001 mons/n
xnopugaa onosa (IV). CtaHoapTHbIA pefokc-noTeHunan CUCTEMBI

Sn4+ +2e = Sn2+ paeeH +0.15 B.
4. NonuwnTte NpooykTbl peakumm n nondepute KosPULNEHTbI METOLOM 3NEeKTPOHHOro 6banaHca
KIO3 + Kl + H2S04 [ 12 +27.

Bunet 7

1. Komnnekcoobpasosatenb Pd2+ (k.4.=6), nuranapl: BoAa, aMMuak, Xnopua- v UMaHna-noHbl.
Hanvwute dpopmynbl ABYX COEAMHEHWIA, YTOObI B OAHOM 13 HUX KOMMIEKCHBIA MOH Obin Obl
KaTWUOHOM, a B PYroM - aHMOHOM N HA30BUTE 3TU COEOMNHEHUS.

2. Hanuwwte ypaBHeHWs peakunini NepBnUYHON 1 BTOPUYHON AMccoumaumnm, BbipaXeHne KOHCTaHTbl
HECTOWKOCTM KOMMNEKCHOro MoHa, n30b6pasute CTpoeHe N30MEPOB COENNHEHNS
TpuxnopoTtpubpomonnatmHar (V) kanus.

3. Onpepennte 3C ranbBaHMYECKOro 3N1IEMEHTA, COCTOSAWEro U3 CTaHAAPTHOrO MEAHOMO
anekTpoda (CTaH4apTHbIM noTeHuman ero paeeH +0.34 B) n BOOOPOAHOro anekTpona B pacTBope C
pH=9.

4. NonuwnTte NpoaykTbl peakumm un nondbepute KO3PULNEHTbI METOLOM 3NEKTPOHHOro 6banaHca
PbO2 + Mn(NO3)2 + HNO3 [l HMnO4 + Pb(NO3)2 + ?..

BuneT 8

1.0npenenute KOOPAMHALMOHHOE YCNO U 3apsia KoMmnnekcoobpasoBartens, nsobpasute
NPOCTPaHCTBEHHOE CTPOEHME KOMIMIEKCHOI0 MOHa B COeANHEHNM

K2[Mn(H20)CI2(CN)3]. HazoBunTe 310 CoeanHeHME.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 24 n3 28. 111 yHlf[

S OEMALR G



Mporpamma amcumnnmHel "Oblwas n HeopraHudeckas xumns"; 021900.62 MNMoysoBeneHNe; OOLUEHT, K.H. 3ustanHosa A.b. , ctapwwuii
npenogasarens, K.H. irHatbesa K.A.

2. Hannwwure ypaBHeHMs peakumii NepBUYHOM 1 BTOPUYHON AMCCOLMaLNN, BbIpaXeHNe KOHCTaHTbI
HEeCTOKOCTM KOMMNEKCHOMO MOHa, N3006pasnTe CTPOEHNE N30MEPOB COEANHEHNS XNopUa
anxnopotetpaamuHmpunguns (1V).

3. NanbBaHWYeckuin aNeMeHT COCTOUT U3 OBYX BOLOPOLHbIX anekTponos, ero 3MC pasHa 0.30 B. B
OLHOM BOJOPOAHOM 3neKkTpoae pacteop umeet pH=2. Onpegennte pH pacTteopa BO BTOPOM
BOLOPOOHOM aneKkTpoe.

4. JonuwwnTte NpooykTbl peakumm u noadbepute KoaULNEHTb METOAOM 3NeKTPOHHOro 6banaHca
Kl + K2XeO4 + H20 [l KIO4 + Xe + ??

Bunet 9

1. KomnnekcoobpasosaTtenb Mn2+ (K.4.=6), nuraHopl: BO4a, aMMUak, UMaHua- U HUTPO-UOHbI.
Hanvwute popmynbl ABYX COEAMHEHWNIA, YTOObI B OHOM 13 HUX KOMMIEKCHbIA NOH Obin Obl
KaTMOHOM, a B IPYrOM - aHWOHOM N Ha30BUTE 3TW COEdVNHEHUS.

2. Hanuwute ypaBHeHWs peakunini NepBnUYHON 1 BTOPUYHON AMcCcoLMaumnm, BbipaXeHne KOHCTaHTbl
HECTOMKOCTM KOMMNEKCHOrO MOHA, N306pasnTe CTPOEHME N30MEPOB COEANHEHNS
TeTpabpomoxnopoammmHnnatmHat(lV) kanus.

3. Onpegpennte noteHumnan cuctemol, cogepxauwern 0.01 monb/n xnopuaa tutaxa(lll) n 0,0001
monb/n xnopuaa tutara(ll). CtaHoapTHbIR pefokc-noTeHunan CUCTEMB

Ti3+ + e = Ti2+ paeeH -0.37 B.
4. onnwmnTe NpoayKTbl peakuun n noadepnte KoadrLMEHTb METOOOM 31IEKTPOHHOro 6banaHca
KCIO3 + Fe(OH)3 + KOH I KCI + K2FeO4 + ?2.

Bunet 10

1.0npenenute KOOPANHALMOHHOE YMCNO 1 3apaa KomnnekcoobpasosaTens, n3obpasmte
NPOCTPaHCTBEHHOE CTPOEHME KOMMNEKCHOro NOHa B COeAUHEHU

Ca[BeCI2Br(H20)]2. HasosuTte at0 coeanHeHue.

2. Hanuwwre ypaBHeHVs peakunini NepBnYHON 1 BTOPUYHON AMccoLmaumnm, BbipaXeHne KOHCTaHThl

HECTOWKOCTW KOMMNEKCHOro MoHa, n3o0b6pasute CTpoeHe N30MEePOB COeaNHEHNS
TeTpaumaHoguammuHdpeppar(lll) kanus.

3. NanbBaHW4YeCKMin 3NeMEHT COCTOUT U3 CTaHOAPTHOIO ONOBSAHHOIO 31EKTPoAa (ero CTaH4aPTHbINA
noteHuman paseH -0.14 B) n megHoro anektpona, 3C anemeHTa pasHa 0.39 B. Onpegennte
KOHUeHTpauwuto xnopuga meau (ll) y megHoro anektpoga. CtaHOapTHbIA 9NEKTPOLHbIA NoTeHLman
Cu2+ + 2e = Cu0 paeeH +0.34 B.

4. NonuwwnTte NpoaykTbl peakumnm n nondbepute KO3PULNEHTLI METOLOM 3NEKTPOHHOro 6banaHca

H3PO3 + KNO2 + HCI [l H3PO4 + N2 + ?22.

Bunet 11

1. Komnnekcoobpasosatens Ga3+ (K.4.=6), nuraHapl: Boga, HATPO- 1 XNOpUA-NoHbl. Hanuwute
POpMy bl ABYX COEANHEHWI, YTOObLI B OAHOM N3 HMX KOMMAEKCHbIA MOH Bbin 6bl KATVOHOM, a B
JPYroM - aHNWOHOM N Ha30BUTE 3TU COEONHEHUS.

2. Hannwwure ypaBHeHMs peakumii NepBUYHOM 1 BTOPUYHON AMCCOLMALNN, BbIPaXEHNEe KOHCTaHTbI
HECTOWKOCTM KOMMIEKCHOro MOHa, M3006pasunte CTPOEeHMEe N3OMEPOB COeaVHEHNS BpoMn
TPUHUTPOTPUaMMMHNNatTuHbl (1V).

3. ManbBaHUYeCcKniAi 3NEMEHT COCTOMT M3 CTaHAAPTHOrO cepebpsHOro anekTpoaa ( ero CTaHaapTHbIA
noteHuman paseH +0.80 B) n BogopoaHoro anektpona B pac-tsope ¢ pH=5. Onpegnenvte BennmymHy
S/MC atoro anemeHTa.

4. JonuwwnTte NpoayKTbl peakumm n nogdbepute KO3OPULNEHTLI METOLOM 3NEeKTPOHHOro banaHca
V2(S04)3 + H202 + KOH [ K3VO4 + H20 + ??

Bunet 12

1.0npepenute KOOPAMHALMOHHOE YMCNO U 3apsah KoMnnekcoobpasosatens, n3obpasmte
MPOCTPaAHCTBEHHOE CTPOEHME KOMMNEKCHOro MOHa B COeaMHEHUN

K3[Ru(CN)4(NO 2)2]. HazoBuTte 310 coegnHEHME.
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2. Hannwwure ypaBHeHMs peakumii NepBUYHOM 1 BTOPUYHON AMCCOLMaLNN, BbIpaXeHNe KOHCTaHTbI
HECTOWKOCTM KOMMNEKCHOro MoHa, n306pasute CTPOEeHNE N3OMEPOB COELMHEHNS
TeTpaxnopoanammuHdeppar (Ill) kanbums.

3. Onpepennte noTeHumnan cuctemol, cogepxaten 0.1monb/n xnopuaa onosa(ll) n

0.001 monb/n xnopmaa onosa (1V). CtaHoapTHbIR penokCc-NoTeHUMan CUCTEMbI

Sn4+ + 2e = Sn2+ paBeH +0.15 B.

4. NonuwwnTte NpoayKTbl peakumm n nogdbepute Ko3OPULNEHTbI METOLOM 3NEeKTPOHHOro banaHca
FeCI3 + KNO3 + KOH [l K2FeO4 + KNO2 + ?2.

Bunet 13

1. KomnnekcoobpasoBatenb Pt4+ (k.4.=6), nuranapl: BOAA, aMMuak, MoAMA- N LMAHNA-NOHbI.
Hanvwute popmynbl ABYX COEAMHEHWNIA, YTOObI B OHOM 13 HUX KOMMIEKCHBbIA NOH Obin Obl
KaTMOHOM, a B IPYrOM - aHWOHOM N Ha30BUTE 3TW COEdNHEHUS.

2. Hanuwwte ypaBHeHWs peakunini NepBnUYHON 1 BTOPUYHON AMCCOLMaUnK, BbIpaXeHNe KOHCTaHTbl
HECTOWKOCTM KOMMNEKCHOro MoHa, n3o0bpasute CTpOeHE N30MEPOB COENNHEHNS
omamMuHTeTpaaumaHokobanbtar () kanms.

3. Onpepennte 3C ranbBaHMYECKOrO 3N1IEMEHTA, COCTOSAWEr0 U3 CTaHAAPTHOMO LIMHKOBOIO
anekTpoda ( ero ctaHOapTHbIA NoTeHuman paseH -0.76 B) n BOoopoaHOro anektpona B pacteope ¢
pH=4.

4. NonuwnTte NpooykTbl peakumnm n nondepute KO3PULNEHTbI METOLOM 3NEKTPOHHOro 6banaHca
MnO2 + KCIO4 + KOH [l K2MnO4 + KCl + ?..

Bunet 14

1.0npenenute KOOPAMHALMOHHOE YCNO U 3apsia KoMmnnekcoobpasoBartens, nsobpasute
NPOCTPaHCTBEHHOE CTPOEHME KOMIIEKCHOIO MOHa B COeANHEHNM

Mg[BeCI2BrNH3]2. HazosuTe aT0 coeauHeHue.

2. Hannwwre ypaBHeHMs peakumii NepBUYHOM 1 BTOPUYHON AMCCoLMaLUnm, BbipaXeHne KOHCTaHTbI
HECTOWKOCTM KOMMNEKCHOro MoHa, n3obpasute CTpOeHE N30MEPOB COENVNHEHNS
TeTpaunaHogmammmHpeppara (ll) Hatpus.

3. NanbBaHW4Yecknin aNeMeHT COCTOUT U3 CTaHOAPTHOro LNMHKOBOIO ( ero cTaHaapTHbIA
9NeKTPOoAHbI noTeHumnan paseH -0.76 B) n menHoro anektpoaa, 3C anemeHTa pasHa 0,94 B.
Onpepenute KoHUeHTpaumto cynbgoata meaum (Il) y megHoro snektpona. CtaHoapTHbIN
anekTpoaHbin noteHuunan Cu2+ + 2e = Cu0 paeeH +0.34 B.

4. NonuwnTte NpooykTbl peakumm u nondepute KosPULNEHTbI METOLOM 3NEeKTPOHHOro 6banaHca
PH3 + KMnO4 + HCI [ H3PO4 + MnCI2 + ??

BuneT 15.

1. Komnnekcoobpasosateno Ru4+ (k.4.=6), nuraHabl: BoAa, aMMuak, UMaHua- U Moana-UoHbl.
Hanvwute dpopmynbl ABYX COEAMHEHWIA, YTOObI B OAHOM 13 HUX KOMMNIEKCHBIA MOH Obin Obl
KaTWUOHOM, a B PYroM - aHMOHOM N HA30BUTE 3TU COEOMNHEHUS.

2. Hanuwwte ypaBHeHVs peakunini NepBnUYHON 1 BTOPUYHON AMccoLmaumnm, BbipaXeHne KOHCTaHTbl
HECTOWKOCTW KOMMNEKCHOro MoHa, n3obpasute CTpoeHe N30MEPOB COeNHEHNS CynbdaTt
nmxnopoTeTpaammmH kobanbta(lll).

3. [anbBaHNYECKM 9NEMEHT COCTOUT U3 CTaHOAPTHOro cepebpsiHoro anekTpoaa

( ero ctaHgapTHbIA 3aNekTpoa4HbIA noTeHuman paseH +0.80 B) n BogopoaHoro anektpona B
pacTteope ¢ pH=6. Onpegennte 90C ranbBaHN4ECKOro SNemMeHTa.

4. NonuwwnTte NpoayKTbl peakumm n nogbepute KO3PULNEHTbI METOLOM 3NEKTPOHHOro banaHca
K2Cr207 + VCI3 + HCI I CrCI3 + VCI4 + ?2..
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3. AxmeToB H.C. Obwas n HeopraHuyeckas xumus. M.: Bbicw. wk., 2008. 639 c.

4. Metoanyeckoe nocobue no obwer XuMnn Ons caMocTosiTeNnbHol paboTbl cTyaeHToB. KasaHb:
KIy, 2009. 132 c.

7.2. lononHutenbHasa nuteparypa:

1, Obwas xmmmsa B hopMynax, onpeneneHusix, cxemax: yiebHoe nocobue/ U.E. lnmaHosuy, M.J1.
Masnosuy, B.®. Tukasbin, .M. Manaiuko. - MuHck, 1996.

2. leHckunin A.C. BeeneHne B BrioHeopraHuyeckyto n buocpmanyeckyto xmmmio.-M., 1989.

7.3. UHTepHeT-pecypcChbl:

KapanetbaHu M.X., OpaknH C.U. Obwas n HeopraHnyeckas xmumms -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

KDY . Xumnyeckmin nvetutyt um. A.M.Bytneposa. brnbnuoteka -
www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc

ObpaszoBatenbHble pecypcbl YpdPY - http://media.ls.urfu.ru/chemistry/
ObpasoBatenbHblil nopTan no xumnm - http://www.alhimik.ru/compl_soed/gl_1.htm
ObpaszoBatenbHblii nopTan no xmmum - http://www.chemiemania.ru/chemie-99.html
Ob6pasoBatenbHblii nopTan no xummm - http://www.xumuk.ru/encyklopedia/2123.html

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnunHbl "Obwas n HeopraHuyeckast xumMust" npeanonaraeTt UCNonb3oBaHne
cnepyouero MaTepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CpeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobor Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn aNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEAVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHU4ecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBoaHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnasaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 00 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasarenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOANTDL NEKLUMN, NPaKTU4ecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4yarowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B npoLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopums Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYrNOM B CETb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

OucumnnnHa obecneyveHa NPOeKUNOHHON TEXHWKON, NevyaTHbIMU N30aHNSAMM.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnto 021900.62 "lNoyBoBegeHWE" 1 NPOOU0 NOATOTOBKN HE NPEaYCMOTPEHO .
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